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Farmpak Lightweight Buildings Ltd. 
Wide Lane, Swaythling, 








Specialist designed buildings for Cows, Beef 
Cattle and Sheep. Packed as a complete KIT 
and delivered to the Farm. 


% Easily erected by farm or estate 
labour (no cranes) 
% Detailed erection plans 


%* Precision made lightweight steel 
frames and cladding 


%*% Supplied in !2ft. multiples 
* Suitable for mechanised feeding 
% From only £24 per animal (delivered) 


% Available throughout the world— 
FREE delivery in England, Scotland 


A TYPE FOR YOUR 
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Choice of 5 cubicle houses 
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Interior of Type ‘C’ with mange 


Southampton, Hants. and Wales. 


Please send free details Tel. 54605 


ead brochure Farmpak reduces costs by the use of standard 


units and simplicity of construction means 
that we are able to provide, at the lowest 
all-in cost ever, top quality farm buildings 
COMPLETE, including roof and vertical 
cladding, cubicle divisions, mangers and gates. 
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Building for cattle suitable for 
large feeding lots for only £28 
per animal 





ANIMAL 
NUTRITION 


P. McDona.p, R. A. E>warps and 
J. F. D. GREENHALGH 


This introduction to the study of 
the nutrition of farm animals is 
written primarily for agricultural 
students although it will be useful for 
students of veterinary science and 
allied subjects and also for agricul- 
tural advisers and _ progressive 
farmers. It deals with the biochemical 
processes of nutrition as well as 
covering the more applied aspects 
such as feeding standards and 
nutritive values of foods. Its recom- 
mendations can be applied anywhere 
in the world. Eleven tables of the 
composition of foods and_ the 
nutrient requirements of different 


3 For full details and names farm animals are included. 57s. 6d. 


of main distributors 

apply to the manufacturers:- 
A.M. MARKS & CO. LTD. 
WYKE, BRADFORD 
Phone: Bradford 76372/3 
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FARM Gt eee 


Farm-Flow takes the muck out of muck handling! It's easy to install, easy to 
operate and will fit any pit or tank of up to 12° x 12’ x 8’ deep. The system 
consists of three main components - agitator, conditioner and pump. Both 

the agitator and conditioner are suspended into the tank eliminating under 
water fixing. Pumps are available in single stage form for normal 
requirements, or in two stage high-pressure versions, p.t.o. or electrically 
operated. The Farm-Flow system deals efficiently with solids. ensuring a free 
flow of effluent through pipe lines and sprinkler to the fields. Farm-Flow will 
solve your disposal problems. Post the coupon to Wright Rain for more 
details. NOW 


SN 
ee Oe ee 
Ple 


| m 3 e * 
ey Wri it alll ase send me detai+s of the new Farm-Flow 
system 


Jas ie se NAME 
xd , WRIGHT RAIN LIMITED SS 


| 
| er | % RINGWOOD HANTS ADDRESS 
\ TELEPHONE 2251 


~~ 


Be ve as ox oo a 


JOHN . 
LEED BIOL rea 
the SPECIALISTS in the manufacture of 

DUTCH BARNS & 
AGRICULTURAL 


BUILDINGS 





Over 100 years’experience in the manufacture 
and construction of farm buildings is at the 
service of anyone who consults John Elwell 
Ltd. For specification, quality and delivery 
they specialize in satisfaction. Remember — 
John Elwell Ltd. can meet all requirements 
for Dutch Barns and Agricultural Buildings 
of all types, Galvanized Pig and Cattle 
Troughs, Fencing Standards and Netting 
Stakes, Wheelbarrows, etc. 

Full details from the manufacturers: 

JOHN ELWELL LTD. ROOD END IRONWORKS 


OLDBURY, Near BIRMINGHAM 
Tel: Broadwell 1415-6-7-8 Grams: ‘Sections, Oldbury’ 


Please mention AGRICULTURE when corresponding with Advertisers 





AGRICULTURE Advertisements 


ARABAL 


the latest food from Silcocks provides the most sen- 
sational advance in dairy nutrition in recent years. 


As little as 2lb. of ARABAL and Qlb. of barley, plus 
fodder, will give you M+1 at a very economical 
figure. It will also cut out the chores and the 
uncertainties attached to making and feeding hay 
and silage. Furthermore it will release acres for other 
crops and put up your stocking rate per acre. 


Now comes 


COMPLETE 


ARABAL 
It has all the advantages of ARABAL, but needs no 


addition of barley. To provide ‘M + 1 just feed 10\Ib. 
COMPLETE ARABAL plus straw or other fodder. 
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And you get the highest possible yield from the whole farm without wasting a halfpenny 


When Fisons calculate fertilizer recommend- 
ations for your area, they work out a plan to 
fit your whole farm and all the crops on it. 


This allows for everything which makes your 
farm different from others—your soil, your 
weather conditions and your way of managing 
things. But most important, Fisons take into 
account your cropping sequence: how the 
total requirements of a// your crops can deter- 
mine the balance of nitrogen, phosphate and 
potash recommended for just one of them. 

Put another way, the recommendations in 
vour local Fisons Fertilizer Recommenda- 





tion Book are interlocked to give you maxi-— 
mum yield, maximum profit per crop, whilst 
providing afl you need for your long-term 
cropping programme. 

This Fisons policy of accurate local recom- 
mendations ensures that a// your needs are 
met and with just three or four fertilizers. 

Such care for the needs of the whole farm 
adds up to this—you gain by keeping your 
land in good heart and getting consistently 
high yields from year to year. 

That’s why it pays to stick by the Fiso 
book, all the time, all the way. 
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Autumn 


Cereal 


Varieties 


ONE can promote new wheats potentially stiffer and higher yielding than 
Cappelle-Desprez, but unless they are as reliable they do not become popular. 
Reliability is partly due to eyespot resistance, but statistical tests show that, 
even in the absence of this disease, Cappelle yields consistently well over 
widely varying conditions. If wheat is to follow another wheat or barley, 
or if there is a recent history of eyespot on the field, then the choice should 
still be between Cappelle or Maris Widgeon. The latter has high bread- 
making quality, slightly longer but stiffer straw, and has been similar in 
yield in the more recent trials. 

This year’s experience, however, of an apparently new race of yellow 
rust which can virulently infect Rothwell Perdix, shows how dangerous it 
might be to have one variety in too dominant a place in the national wheat 
acreage. This is one of several good reasons for a larger acreage of Champlein. 
It is higher yielding, stiffer and earlier than Cappelle, and has proved reliable 
provided there is no serious risk of eyespot. It responds better to nitrogen 
than most wheats and is becoming popular in the fens. Where manganese 
deficiency occurs, however, Hybrid 46 is to be preferred. At the time of 
writing the precise effect of yellow rust on the yield of infected crops of 
Rothwell Perdix is not known, but previous experience suggests that the use 
of such a variety in future could result in serious reductions in yield. 

Pioneer barley is now outclassed, except perhaps in the colder north, 
and there should no longer be any need to risk autumn-sown Proctor now 
that the malting varieties Maris Otter and Maris Puma are available. Of 
these, Otter is the earlier and more winter-hardy, but Puma may be higher 
yielding after a mild winter. If maximum yield for feeding on the farm is 
required, then the 6-row Dea is useful, but it is not an easy variety to sell. 

Winter oats deserve a fresh appraisal. The newer varieties Peniarth and 
Maris Quest are a big improvement in combining yield and straw stiffness, 
and should certainly be preferred to spring oats. They are higher yielding, 
less susceptible to drought and frit fly, and have superior grain quality. 

W. E. H. FipDIAN 
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The Development 


of Herbicides 


R. F. Clements 





This article is an account of the screening and testing of herbicides as carried 
out in the U.K. and in particular by the Weed Research Organisation. 


Ir has been estimated that crop losses due to weed competition are, 
throughout the world as a whole, greater than those resulting from the 
combined effects of pests and diseases. Weeds compete for nutrients, 
moisture and light, so that their presence is a direct restriction to growth. 
In addition, weeds may encourage the development of fungal diseases, 
provide shelter for pests of all kinds and act as host plants for parasitic 
nematodes. The presence of weeds may also handicap the efficient mechanical 
harvesting of certain vegetables and fruit crops. There are thus several 
valid reasons for entirely eliminating weeds from the crop environment, 
although the precise economics of the various means of doing so are known 
for only relatively few crops. It may be assumed, however, that with rising 
costs of labour and power, the use of herbicides will be the only acceptable 
method in the future. 


Increasing use 

From experience gained in both agriculture and horticulture, it is apparent 
that no one compound can completely solve the weed problem of a particular 
crop. When susceptible species are eliminated the more tolerant ones 
multiply, so that mixtures of herbicides or successional treatments must 
be applied. There is, therefore, wide scope for the development of new 
herbicides and sufficient sales potential to provide a powerful incentive for 
the synthesis and screening of new materials by many manufacturers. 

In 1965 the value of sales of herbicides by U.K. manufacturers exceeded 
£12 million—nearly £3 million more than the combined sales of insec- 
ticides and fungicides. It remains to be seen whether this rate of growth is 
sustained, for the increasing number of new chemicals may result in a 
reduction in the market for any single herbicide. Nevertheless. in this 
country alone there is a relatively unexploited market for herbicides in 
fruit and vegetable crops, where the introduction of suitable materials may 
alter the whole technique of production. On a European scale, the oppor- 
tunities amongst horticultural crops are vast. 

In the evolution of herbicide treatments from the original growth- 
regulating hormones to the diversity of types available today, it was to 
be expected that the more specialized forms of cropping should have 
received less attention than agricultural crops of world-wide importance. 
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Perennial weed 
problems are amongst 
those investigated at 
the Weed Research 
Organisation. 

Here, studies are 

being made of the 
regeneration of cirsium 
arvense and polygonum 
amphibium 


In perennial fruit crops the possible long-term effects of herbicides have 
caused concern. Research to elucidate these problems is both difficult 
and costly, while the very number of vegetable crops and the diversity of 
soils on which they are grown presents a formidable obstacle to the develop- 
ment of reliable treatments. Despite these difficulties economic necessity 
is forcing the pace and herbicides are being used on an increasing scale. 


New materials 

The search for new materials is intensive. Over forty manufacturers in 
Europe and the U.S.A. are actively synthesizing new compounds and 
screening them for herbicidal activity. At this stage the eventual use of a 


compound is unforeseen and it must be put through a series of searching 
tests to evaluate its potentialities. In the United Kingdom there are only a 
few firms capable of undertaking detailed research and development; others 
have but very limited facilities. It is possible, therefore, that new herbicides 
that are potentially of great value to British farmers and growers may not 
be developed. On the other hand herbicides may be introduced into com- 
mercial practice without adequate research or testing. These eventualities can 
be met by an official research and testing organisation, and it is the function of 
the A.R.C. Weed Research Organisation, based at Begbroke Hill, Kidlington, 
Oxford, to undertake primary investigations and make an appraisal of all 
promising new herbicides under active development by manufacturers. 

During 1965 twenty-nine new compounds were received and put through 
standard tests using pot-grown plants under glass. The object of these 
experiments is threefold. Firstly, to discover, should the herbicide become 
commercially available, any other applications unforeseen by the manu- 
facturer for use in British or overseas agriculture or horticulture. Secondly, 
to investigate the factors which may influence the efficient performance of 
the herbicide when it comes to be used in practice; and, finally, to ascertain 
any hazards or disadvantages to the uses envisaged for the herbicide. 

The first test (Initial Activity Test) commences with a few micro-grammes 
of the new compound and is concerned with the level and type of phytoxicity. 
Six species representing groups of plants are used and the herbicide is 
applied so that its effects when taken up by the roots or absorbed by the 
foliage can be assessed. The results help to decide the course which the 
future evaluation programme should take. 
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Another photograph taken at 

the W.R.O. showing 

(foreground) pots of weed species 
being raised for post- 
emergence test 

(background) bio-assay to detect 
traces of soil-applied 
herbicides 


Post-emergence tests 

New herbicides with high foliar activity may go to a post-emergence 
selectivity test, especially if the initial,activity test showed differences in 
response between the groups of plants represented by the six species. The 
object then is to find the level of selectivity, that is, if it can kill weeds 
without harming the crop. > 

The selectivity of a herbicide is a function of the dose. Above a certain 
point the crop will be damaged; below it, weeds will not be controlled. 
Over fifty crop and weed species, representing agricultural, vegetable, fruit 
and tropical crops, together with annual and perennial temperate and 
tropical weeds, are employed in these tests and are sprayed with three 
doses of the selected herbicide. The object at this stage is to discover wide 
selectivities; minor variations in response will emerge as a result of later 
field evaluation. 


e 


. 


Pre-emergence tests 

Many herbicides are only active through the soil. New ones of this type 
will have shown up in the initial activity experiment and these are put into 
a pre-emergence selectivity test. This follows a similar pattern to the post- 
emergence test, but because some gompounds may show higher activity 
when left as a surface film and others when incorporated into the soil, the 
former are watered overhead to simulate natural rainfall, while the others 
are sub-irrigated. 

Over 3,000 separate pieces of information may emerge from a selectivity 
experiment involving five herbicides. This mass of data must be collected 
in a simple usable form. This is done by recording assessments directly on 
to punched cards. These are processed by computer at Rothamsted and 
returned as stencilled histograms showing the percentage survival or vigour 
of the treated plants relative to the controls. Throughout this and subsequent 
work, the results being obtained by chemical firms and other research workers 
are closely studied and integrated with those from the W.R.O. 
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Field evaluation 


The next step is to follow up these results in the field, but the extent of 
this effort must be determined by the manufacturer’s intentions and by the 
priority of the weed problem under consideration. The herbicide may prove 
too similar to other, equally-effective compounds, or it may be difficult or 
too costly to manufacture on a commercial scale. Toxicity hazards and 
persistence must also be taken into account. 

Of the dozens of herbicides tested, those which show most promise are 
taken up by specialists in grassland, arable crops, fruit and vegetables at 
other official research centres. The Weed Research Organisation itself has 
a particular responsibility for arable crops, grassland, fruit and ornamentals, 
while work on vegetables is carried out at the National Vegetable Research 
Station, Wellesbourne, at the Scottish Horticultural Research Institute, and 
at Loughall, Northern Ireland. Herbicides in relation to fruit crops are tested 
at the two latter stations as well as at East Malling and Long Ashton. 

The technique adopted for the further field development of a new herbicide 
depends on the type of crop for which its use is foreseen. Vegetable crops 
present the most challenging problems and before any treatment is com- 
mercially acceptable extensive testing under wide conditions is essential. 
The National Vegetable Research Station provides primary field evaluation 
facilities and promising materials emerging from their tests are further 
studied at the N.A.A.S. experimental stations. 

If a herbicide shows selectivity on vegetables in the glasshouse tests 
at W.R.O., it is then applied at a range of doses across rows of a number 
of crops by the Weed Control Section at Wellesbourne. This ‘crop garden’ 
approach gives a rapid indication of the possibilities of a material. Herbicides 
that show promise are then put into replicated trials and detailed recordings 
of yields and weed control made. 


Final stage 


Generally by the stage that external field experimentation is carried out 
the manufacturer will have obtained trials clearance under the Pesticides 
Safety Precautions Scheme operated by the Ministry of Agriculture. This 
gives, as it were, official sanction to the conduct of trials on farms and 
holdings and is designed to provide residue data so that, if no unexpected 
problems emerge, full commercial clearance may be given in due course. 

At this point in the programme the N.A.A.S. Experimental Horticulture 
Stations have an important part to play. They can do much to elucidate 
some of the problems of dose and crop tolerance, of timing and the influence 
of the weather over a range of soil types. At the least, their work will add 
to the manufacturer’s own trial information, but it may equally be the basis 
for new commercial treatments, for not all firms are prepared to develop 
herbicides for specialized crops. 

Several years will have passed since the new compound was synthesized. 
Its potentialities have been assessed, its mode of action and limitations at 
least partly understood. Now it becomes commercially available, capable 
perhaps of effecting far-reaching changes in the pattern of crop production. 





R. F. Clements, N.D.H. (Hons.), who is the N.A.A.S. Horticultural Liaison Officer with the 
A.R.C.’s Weed Research Organisation at Oxford, spent several years as a Technical 
Assistant with the Land Settlement Association and as an adviser to a fertilizer company 
before joining the N.A.A.S. in 1958. He was a horticultural adviser in Somerset for six 
years before being posted to the W.R.O. 
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The Common Market 


Agricultural 


Structure Policies 


in the Member States 


THE article in the April issue of Agriculture described the administration 
and the grant-aid facilities of the agricultural strueture improvement policy 
of the European Economic Commission. This article will give brief infor- 
mation about agriculture structure developments and problems in the member 
states of the European Economic Community. Since the first article 
appeared, the budget estimate for expenditure on farm structure of £27 
million has been made for 1966 and in the arrangements reached on financial 
agricultural policy on 11th May, 1966, a ceiling of £100 million has been 
put on the annual farm structure expenditure as from 1967-68. Special 
consideration is being given to Italy and Luxembourg where the need for 
structural changes is both urgent and important. Up to now the. maximum 
grant from Community funds has been 25 per cent of the value of the 
project but in special instances in the case of Italy and Luxembourg the 
grant may be made up to 45 per cent. To assist future administration, a 
comprehensive statistical survey is being made throughout the Community 
in the winter of 1966-67. The survey will be on a sample basis and over a 
million farms will provide information. 


Holland 


Between 1950 and 1960, the number of full-time agricultural workers 
dropped from 476,000 to 405,000 and the number of farms from 241,000 
to 230,000. Nevertheless, in 1960 nearly 40 per cent of the farms were still 
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only between 24 and 12} acres in size and 65 per cent were less than 25 acres. 
The aims of the Dutch Government’s policy and legislation are to provide 
incentives for dlder farmers on small farms to retire, for the giving up as 
separate enterprises of non-viable farms and for the development of larger 
and more efficient farms. In this way efforts are being made to increase 
the competitive efficiency of Dutch agriculture and the productivity of the 
Dutch farm worker. 

* All ‘aspects of rural areas in need of land reconstruction and improvement 
are dealt with in a co-ordinated plan. Land is reallocated, farms are enlarged, 
land reclamation is carried out where appropriate, and any necessary slum 
clearance is effected, as well as the reorganization or extension of public 
-utility services and facilities (farm roads, water supplies, electricity, etc.). 
Finally, consideration is given in suitable areas for landscape treatment and 
the development of recreational facilities. A statutory fund, the Agricultural 
Development and Rationalization Fund, with a capital of £5 million, has 
been established to aid the abandonment of non-viable farms held by older 
farmers and to aid, reconstruct and develop some 350 ‘pilot’ farms with a 
.25 per cent grant. These will act in their respective areas as models of modern 
farming for others to copy or adapt on their own farms. The Fund is also 
subsidizing prefabricated modern dairy buildings. 

To obtain a retirement pension from the above-mentioned Fund, a 
farmer must be 50 or more years old and must have operated the farm at 
least since Ist January, 1960: His annual income must have averaged 

_£800 per year, and at Teast £230 of this must have come from the farm. The 
farmer must uhdertake not to continue farming and the farm must be added 
‘to one or more other farms or put to a non-agricultural use. Should the farm 
be in.a land consolidation area, it has to be sold to the Land Consolidation 

Agency. The farmer, if he wishes, is allowed to continue to live in the house 
on his original holding. The monthty retirement pension is on a graduated 
scale and varies from £20 per month if.the farm is given up when the farmer 
is 50 years old to £45 per month if he is 60 and over. At the age of 65, there is 
a standard rate of £9 10s. per month for life; the same sum is received by a 
widow of a farmer who retired under this allowance. Land consolidation has 
been*proceeding in recent years at about 25,000 acres per year but the aim is 
to increase this rate to about 100,000 acres per year. As an example of what 
can be dane, the cultivated land in the Kleverskerke district of Holland 
consisted, before consolidation, of 62 per cent arable, 37 per cent pasture 
and 1 per cent horticulture. After consolidation, the arable area had increased 
to 85 per cent, pasture had fallen to 14 per cent and harticulture remained at 
1 per cent. . 


France 


Between 1950 and 1960, the number of full-time agricultural workers 
dropped from 5:2 million to 4:1 million, 30 per cent of the farms were less 
than 12} acres in size and over 50 per cent less than 25 acres. In 1955 a 
fifth of the farmers had some other part-time occupations off the farm. 
Farms have suffered in the past from not only being too small but because 
frequently fields in single ownership were scattered over an area. 

Since the war, farms involving some 10 million acres have been, con- 
solidated under statutory schemes. Nearly-40 million acres remain to be 
consolidated and currently the rate of consolidation is between | and 2 
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million acres a year. Under this legislation when a majority of farm owners 
in an area have agreed that the land of their farms shall be consolidated, 
the Prefect (the Chief Administrator) of the County appoints a local com- 
mission with a local Justice as the chairman. This body, whose expenses 
are borne by the state, prepares a scheme and if this scheme for its proper 
functioning involves new roads, the removal of hedges, the reorganization 
of ditches and land reclamation, then the state will pay between about 
one-third and two-thirds of the costs according to the circumstances. Land- 
owners can pay outright their share of the expenses or meet this expenditure 
by instalments over a period up to 30 years. Additional legislation passed 
in 1960 and 1962 established three new types of organizations: 

(1) Rural Development and Resettlement Societies (SAFERS). 

(2) Joint Farming Groups (G.A.E.C.S.). 


(3) The Social Action Fund for securing improvements in the agricul- 
tural structure of the nation (F.A.S.A.S.A.). 


SAFERS. Twenty-nine SAFERS have been set up and they extend territorially 
over most of France. Their aim is the improvement of the farm structure, 
i.e., increasing the size of farms by the voluntary acquisition of farms and 
land and so making the farms more economic. The Societies carry out 
necessary improvements, reconstruction, land reclamation, etc., on the land 
purchased and within five years the land is sold to one or more adjacent 
farms so as to make the farms concerned more viable. Such land is entailed 
for 15 years or for the duration (if longer) of any state loan granted to the 
farm for the purchases of the additional land. The Government has provided 
loans to the SAFERS. Farmers in turn may borrow from the SAFER at cheap 
rates of interest, e.g., a farmer may borrow up to 60 per cent of the cost of 
the land bought from the SAFER and repay over a period of 30 years. A by- 
product of this system has been a certain stability in the sales of farm land. 
In most, but not all, counties the SAFERS have restricted pre-emption rights. 
In such places all intended sales of farm land have to be notified to the 
SAFER concerned. The SAFER may take over the purchase with reference to a 
valuation tribunal if the SAFER considers the price offered unreasonable. 
Between 1960 and 1965, the SAFERS have acquired over 250,000 acres, of 
which just over half has been used to enlarge existing farms and the balance 
used mostly to create farms. Four-thousand acres were used for reorganizing 
forestry estates. 


G.A.E.C.S. A constitutional pattern is provided for the establishment of 
joint farm groups. For example, a group could be formed when it is con- 
sidered that a half-dozen or so farms clustered around a village could 
function better if worked jointly with the use of common facilities. Such 
groups are given powers to trade and to rent land. The constitution of the 
groups ensures that they are operated democratically. 


F.A.S.A.S.A. The Social Action Fund helps in a number of ways. It provides 
supplementary pensions to farmers over 65 who retire permanently from 
farming (the French Government could not easily have reduced this age 
level, having regard to the significantly large number of persons engaged in 
farming aged over 50). This pension, with additions according to the acreage 
and the quality of the land previously farmed, is averaging over £2 per week. 
If he wishes, a farmer can give up farming any time from the age of 57 
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but the pension supplement is only payable from the age of 60. The Fund 
will also make loans in approved cases to meet the cost of amalgamating 
an uneconomic farm with another. Grants and loans are available to 
encourage the migration of experienced farmers (and their stock, etc.) 
from overcrowded areas to other areas. This is one of the measures aimed 
at evening out the agricultural disparities among regions. Retraining grants 
exist to enable anyone engaged in farming under 45 to establish himself in 
another industry. The above arrangements for the pensions, grants and loans 
are in practice extremely complicated, including provisions to secure com- 
pliance with the various conditions attached to the payments. However, the 
French Government has explained in an official booklet by way of hypo- 
thetical instances the various alternatives and solutions available with 
government help to ‘Farmer Dupont’. From region to region, and within 
regions, there are considerable disparities in the farm situation, i.e., revenue, 
productivity, competitive efficiency, etc. Thus the French Government in 
deciding measures and priorities for regional development schemes within 
the national (five-year) plans pays special attention to the agricultural 
structure of the region. 


Italy 


Seventy-five per cent of the farms in Italy are less than 124 acres in size 
and only | per cent are over 125 acres. The farming situation in Italy is 
so varied from region to region, and within regions, that average figures dc 
not convey much meaning. As regards the age structure of the agricultural 
working population, less than a third of the workers are under 30 and over 
a third are 50 years and more: in recent years the percentage of those 
between 50 and 65 has been growing. The total numbers engaged in agricul- 
ture have been dropping rapidly in the last few years. 

The Five-Year Plan (1961-66) aimed: 


‘to promote the economic and social development of agriculture by creating and 
strengthening efficient and soundly-managed farms, and in particular family farms; 
to foster higher productivity and employment, improvements in living conditions, 
and increased earnings by the rural population; to adapt agricultural output to 
the requirements of home and international markets by the conversion of crops 
and to secure stable prices for farm produce’. 


The following five-year plan continues this policy and places special 
emphasis on increased productivity in livestock production. It has been 
estimated that some two million acres of land should be the subject of land 
reform schemes. Reform is brought about by the compulsory acquisition of 
land for persons who own more than 750 acres, provided such land is 
capable of improvement. However, the percentage of land that could be 
taken over from such landowners is dependent on the total income that the 
owner received from the land. The land taken over is used to make new 
holdings or to enlarge and so make viable existing smallholdings. In 
addition, credit and certain tax exemptions are given to farmers to help 
them acquire or buy their farms. 

Special attention with the aid of a separate fund (Cassa per il Mezzogiorno) 
has been given to Southern Italy. The fund has financed land improvements 
and reform, water supply facilities, road construction and transport, and 
fisheries. Farming in the region has also benefited from the increased pros- 
perity coming to the region generally. Italy is receiving more grants than 
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other member states from the European Economic Community funds 
(over one-third) to aid structural reform of agriculture. A million pounds 
sterling was paid out in 1965 in respect of various schemes authorized in 
1962-63. 


West Germany - 


Between 1949 and 1964 the number of farms in West Germany decreased 
from 1-9 million to 1-5 million. This decrease was most marked in farms 
below 25 acres in size. Even so the majority of farms are less than 25 acres. 
The farm labour force has dropped from 3-9 million units in 1950-51 to 
2-2 million units in 1963-64. At the same time there has been greatly increased 
use of mechanized equipment on farms. Both the Federal German Govern- 
ment and the Lander (Provincial State) Governments assist by way of 
legislation, grants, etc., to improve the structural reform of German agricul- 
ture. There is thus considerable variation in practice in the amount of 
assistance given in the Lander. This variation also exists because some areas, 
e.g., in the south and west, are in greater need of government help. A Land 
Consolidation Act was passed in 1953: investigation between 1953 and 1957 
established that 27 million acres, over two-thirds of the agricultural area, 
was in need of consolidation. Since the war some 7} million acres have been 
consolidated: 9,000 farms have been enlarged. 

Various measures exist to improve the farm structure. As farms fall 
vacant, the land can be purchased or let and added to other farms. A special 
problem in Germany is the congestion of small farms in the village, and 
funds have been provided to transfer these farms out into the country: 
11,000 such transfers have been effected. Rural roads and land drainage 
have been carried out, as has reafforestation. Much of the above work has 
been for the benefit of the smaller farms and the farmers have had available 
to them credit on favourable terms (less than 3 per cent per year interest) 
for their contribution towards the cost of the schemes. In addition to the 
direct help given by the Lander Governments, other frequently similar 
help is provided by Land Settlement Societies. These societies have a pre- 
emption right to purchase land for the development of new settlements or 
for enlarging existing farms in the ownership of the societies. There is a 
special contributory old age pension scheme for those engaged in agriculture. 
Payments start from the age of 65, provided the farmer handed over his 
farm between the ages of 50 and 65. 


Belgium 


If one excludes the many very small part-time farms and considers only 
about 88 per cent of the cultivated area of Belgium, then in 1950 there were 
about 200,000 farms. This number had dropped to 146,000 in 1965 and it is 
estimated officially that by 1970 the number will be down to 136,000. 
Labeur units have declined from 525,000 in 1950 to 286,000 in 1965. 

In the first article on this matter in the April issue of Agriculture, it was 
mentioned that a member state must inform the European Economic Com- 
munity of proposed laws on agricultural structure and that the Commission 
has the right to comment on such proposals and to publish its comments. 
Developments in Belgium in this matter can be shown by reference to the 
comments of the Commission, which approved the object of the Belgian 
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law, namely to offer financial incentives to farmers and farm workers to 
leave the land. However, to secure the speedier effectiveness of the objects, 
the Commission suggested measures aimed at both reducing more rapidly 
the number of agricultural and horticultural enterprises and at promoting 
the development of viable undertakings. Among the measures suggested 
were: 
(a) the raising of the maximum earnings (about £180 p.a. in the law) of farms, 
on which the farmers could receive quittance grants; 
(b) the lowering of the minimum age (40 years of age was prescribed in the law) 
enabling farmers to receive quittance grants; 
(c) the increase of the quittance grant of £170; 
(d) the allocation of vacant land to other uses; 
(e) the raising of the minimum earnings (about £250 p.a.) of a farm, before which 
it is eligible to take over vacant land; 


(f) the right of pre-emption to the bodies responsible for allocating land that has 
become vacant. 


This advice was received from the Commission after the Belgian law had 
been enacted and the Belgian Government had no Parliamentary authority 
to make the various financial increases suggested. Accordingly the original 
scheme is in operation and the Belgian Government will be studying the 
results before taking further action. 


Luxembourg 

In 1947 the agricultural labour force represented 25-9 per cent of the total 
active population. By 1964, the percentage was 14. There is a strong emphasis 
on family farms in Luxembourg: wage-earners constitute only 6 per cent of 


the active agricultural population. In 1950 there were 11,500 farms over 
two acres in size: in 1964 the number had decreased to just below 8,000. 

In 1965, a law for the development and improvement of agriculture was 
enacted. Assistance has been made available for: 


(a) the purchase of land; 

(b) buildings, equipment and machinery on the farm; 

(c) the improvement of storage, processing and marketing installations; 
(d) the improvement of production and market structures; 

(e) the conversion of farms. 


The assistance includes subsidies to credit institutions so as to secure 
reduced rates of interest and State guarantees for the repayment of capital 
and interest on these loans. Direct subsidies to farmers are also made for 
the purchase of land. The State provided over £1 million in 1964 for land 
structure improvement measures which included drainage, clearing, con- 
struction of rural roads, and other facilities. Legislation provides that land 
consolidation in an area may go forward where there is the agreement of 
over 50 per cent of the landowners owning over half the land involved. 


Further articles on particular aspects of the Common Market 
will appear in future issues of Agriculture. 





Sheep Grazing Systems 


C. R. W. Spedding 





SHEEP grazing systems of the future will be geared to intensive production. 
Indeed, intensification of production is a matter of economic necessity at the 
present time, wherever sheep are kept. It means producing more meat and 
wool from the resources employed, whether they be food, labour, land or 
capital. There are problems associated with intensification of output from 
several resources at one time and there are risks of going too far in attempting 
to achieve maximum production. The basic idea, however, is almost synony- 
mous with increasing efficiency and, if judged over a sufficiently long period, 
must be right. Of course, maximum output may not always represent 
efficiency; it may represent an intensification of one resource at the expense 
of another. There will generally be optimum levels of production, par- 
ticularly in economic terms. 

There is another, longer view, however, which we should not ignore. 
Food production in a world of expanding populations but fixed land area 
will surely have to be maximized per unit of land, and every available acre 
will have to be used one day. It is therefore important to consider to what 
extent sheep production can contribute to the exploitation of natural 
resources such as hills and upland areas, for which there may be little alter- 
native agricultural use. 

Sheep grazing systems must be considered in relation to the kind of 
environment in which they are to be practised and it seems likely that the 
range of these environments will be very great: they will vary from full 
housing with control of temperature, ventilation and light, to exploitation 
of mountainous regions. 
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Exploitation of the natural environment 


For relatively cheap land, whether mountain, upland or moorland, where 
inputs of fertilizer and machinery may remain low for economic reasons, 
simplicity in grazing systems has great merit. The intensity with which land 
can be used may be limited by lack of fertilizer, and so on; it is then very 
important to use the herbage that is produced as intensively as possible. 
Since maximum use of labour will also be essential, the need is for a high 
number of sheep per man and per acre, capable of production under simple 
management systems. The first question, therefore, should be what kind of 
sheep, rather than what kind of system. 

Under most grazing conditions, the main problems of intensification 
are associated with multiple lambs. There are many reasons, nutritional 
and parasitological, why twins and triplets are difficult to fatten within 
intensive grazing systems. The fact remains that these problems are usually 
negligible with single lambs or, more accurately, with lambs which are 
predominantly milk fed. Another most noticeable finding, both in research 
and practice, is that wool production per head is less affected by increased 
stocking rates than is growth in multiple lambs. The kind of sheep for 
exploiting natural environments could combine these two aspects and 
produce a high proportion of their output as wool, in addition to single lambs. 

For marginal land, intensive ranching of large numbers of ewes, each with a 
high fleece weight and one lamb, appears worth considering at high numbers 
per acre and per man. It is still necessary to consider the size of ewe required. 
This may not greatly influence the amount of wool that can be produced per 
acre but it may determine whether single lambs will, in fact, present no 
problems. One point worth bearing in mind, however, is that a big ewe is 
more likely to be successful where the winter is short and where the difference 
between the quantity of herbage that can be grown in the winter and summer 
is not too great. In harsh climates and poor nutritional environments, even 
single lambs may not be successful. The major possibility is then the produc- 
tion of wool and new-born lambs, to be removed from the ewe within 24 
hours and reared artificially in a house or in a kinder pasture environment. 

For any of the sheep that will be entirely suitable for these natural 
environments, it is likely that the grazing management can be designed 
primarily to utilize the herbage without reducing its yield. This might involve 
rotational grazing at times and in certain areas: continuous grazing for long 
periods might be the best solution in other areas. 


The use of sown grassland 


Where grass is sown and treated like a crop, a major aspect of intensi- 
fication must be to support the maximum number of sheep per acre. This 
requires approaching the maximum output of herbage in a form that is most 
useful to the sheep which have to be fed. It also means that a very high pro- 
portion of what is grown should be harvested. This may require that a high 
proportion be cut and conserved, since the supply of herbage and the require- 
ment of a sheep flock rarely match exactly. At certain times of the year, 
especially in the winter, it may be desirable to remove the sheep from the 
land, since their presence may reduce pasture production. In many situations 
this will involve housing, albeit of a very cheap kind of construction. 

One extreme of development in this direction could be full housing and 
control of the environment, with the object of intensifying output per ewe. 
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This would mean increasing the reproductive rate, either by more frequent 
breeding or by larger litters. The extra costs of housing and feeding would 
have to be met from this increased output per breeding ewe. This will not 
involve grazing systems, however. It will be equally essential under grazing 
conditions to increase the efficiency of the sheep flock at converting food to 
meat and wool. If the sheep themselves are grossly inefficient, there is little 
to be gained by keeping more of them per acre. At the moment, too many 
flocks are inefficient at converting food because they produce too few lambs 
to slaughter per ewe carried. The deficiency may be due to poor fertility, low 
inherent prolificacy, poor management, faulty nutrition or disease, and most 
of these affect nearly all flocks to some extent. 


High prolificacy 


Unfortunately, for ewes suckling lambs, the problems of very high stocking 
rates are greatest when prolificacy is high. Part of the difficulty rests with 
wintering on the pasture, with all the resulting stresses at and just after 
lambing time. It is the negation of efficiency to allow intensification to 
result in poor nutrition at such critical times, particularly if lamb losses 
occur. Loss of lambs shortly after birth reduces potential output and occurs 
to a greater extent than is often appreciated. If high prolificacy is deliberately 
sought, means of artificial rearing, now available in a practicable form, 
should be prepared and no risks taken in the early stages of the lamb’s life. 

As with the exploitation of a natural environment, simple managements 
chosen to suite the pasture and its production can be used for ewes alone or 
for ewes with milk-fed single lambs. For twins and triplets left on the ewe, 
however, is is necessary to take special precautions to ensure adequate 
nutrition and minimal disease. 

We have hardly begun to exploit the possibilities for parasite control 
inherent in modern anthelmintics and it is to be hoped that this subject 
receives increasing attention. Nutrition of the lamb can be ensured by various 
forms of creep-grazing, to give the lamb first choice of a plentiful supply of 
high-quality herbage, or by creep-feeding on supplementary foods so that 
the lamb’s entire diet does not have to be derived from the pasture. 

It is quite possible to combine high output per acre with satisfactory 
performance per head, but it usually imposes some limitations on manage- 
ment. The main methods available are integrating cutting and grazing, 
alternating stock with different requirements—qualitative or quantitative 
and supplementary feeding, though not necessarily with anything more 
costly than conserved herbage. 


Lambs on their own 


If, however, we wish to use only the most efficient sheep as food con- 
verters on expensive, highly-productive land, then we must consider lambs 
only. Whether removed from their ewes at birth and reared artificially, or 
reared by the ewe but weaned at an early age, lambs can be used in a grazing 
system, on their own, from three to four weeks old. Of course, the ewes 
must be kept somewhere by someone, but it should be possible to produce 
lambs more cheaply at birth from ewes kept on cheaper land or cheaper 
diets, such as arable by-products. 
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Lambs on their own must have land free from worm-parasites and growing 
high-quality forage. These requirements are most readily visualized as being 
met within arable rotations involving grass breaks. The fact that lambs 
appear to thrive on such crops as lucerne and sainfoin, suggests that lamb 
grazing systems might be carried out with some independence of water and 
added nitrogen. 

The method of grazing management to be used must be determined by the 
kind of crop, plus the fact that for rapid growth rate of lambs alone rather 
lenient grazing would be required. This suggests an infrequent rotation on 
legumes like lucerne or a more frequent rotation on grass/clover mixtures. 
In either case, fairly rapid movement would seem worth while, perhaps on a 
daily basis. Fortunately, for lambs only, fencing is not a major problem. 


A system of the future? 


The question remains as to how best high output per head and per acre 
can be combined when only lambs are involved. One possibility, which we 
propose to investigate, is that three groups of lambs could be grazed after 
one another in quick succession. This would allow a small ‘pilot’ group to 
go first, telling us how fast lambs would grow when offered plenty of the 
crop. The second, major, group would be adjusted in size to maintain a 
satisfactory growth rate, perhaps a little below that of the ‘pilot’ group. 
If growth declined, the number of lambs would be reduced by transfer 
to the third, scavenger, group. This group would clear up everything and, 
provided disease was controlled, would go fat eventually but inevitably 
take longer to do so. The object would be to obtain the maximum number 
of lambs growing at a high rate while utilizing all the herbage grown. Perhaps 


this may prove to be one of the grazing systems of the future: the main 
snag at present seems to be the sheer amount of fencing required. 





The author of this article, C. R. W. Spedding, B.Sc., M.Sc., Ph.D., M.L.Biol., joined The 
Grassland Research Institute in 1949, after previous experience in two commercial 
laboratories, and has been Head of the Institute’s Department of Ecology since its forma- 
tion in 1958. The author of some 60 Scientific Papers, Dr. Spedding has also written a 
book, Sheep Production and Grazing Management, which was published by Bailliére, 
Tindall and Cox in 1965. 





Apple Production 


in British Columbia (1) 


F. A. Roach 








IN British Columbia today there are about 35,000 acres of all fruits grown 
on 3,600 farms, the majority being in the Okanagan and Similkameen 
valleys. Of the total in 1963, 21,400 acres were apples. The size of the orchard 
units varies from | to 300 acres, the average being about 10 acres. The 
smaller orchards of only a few acres are often run on a spare-time basis by 
owners who have some other permanent employment but an efficiently- 
managed orchard of 12-15 acres, worked by the owner and his family, can 
provide him with a modest income. 


Sites and soils 

Most of the orchards in the Okanagan valley grow alongside the Okanagan 
River, in an area stretching 150 miles from Vernon in the north down to the 
border of the U.S.A. in the south. Apple and pear growing is concentrated 
in the northern and central areas of the valley from Vernon southward, 
through the important area of Kelowna and Penticton. The bulk of the 
stone fruits, including peaches and cherries, are grown south of Penticton 
down to the U.S.A. border. 

The soils in the valley range from extremely light sands to alluvial silt 
soils. In the past, glacial action in the valley led to the deposition of many 
large boulders and stones, and much of the fruit is grown on soils of glacial 
origin. In spite of their apparent poverty these soils are often of great depth 
and contain considerable reserves of phosphates and potassium, so that 
applications of these elements as fertilizers are not needed. The extremely 
dry climate, with an annual rainfall in the valley of about 10-12 inches, 
prevents leaching from the soils and so preserves their fertility, but trace 
element deficiencies, including those of boron, zinc and manganese, are 
common. The soil pH levels are in the region of 7-0 or over and organic 
matter levels are low. 

The natural flora of the valley area consists of the conifers Douglas pine 
and the western red cedar, Thuya plicata, together with sage bush and other 
scrub, In its virgin state much of the area appears most unpromising for 
fruit crops, especially in parts of the Kelowna and Penticton region where 
the valley narrows and only very smail areas of flatter land occur near the 
river and on ‘benches’ on the lower slopes of the mountain ranges. However, 
given irrigation, such small, apparently barren areas can produce heavy 
fruit crops of excellent quality. In the southern part of the Okanagan valley 
nearer the U.S.A. border, the valley broadens and provides fertile sites, 
mainly used for peach, apricot and cherry orchards. 


420 





This peach orchard at Narramato, Penticton, is typical 

F of the orchards in the Okanagan valley 
Climate 

The north of the Okanagan valley represents the limit of the area suitable 
for fruit growing and production is limited to apples and pears. The weather 
in winter can be very cold with long periods of temperatures below freezing, 
while temperatures in summer can be very high. Although in winter the 
skies are generally overcast with little sunshine, in summer clear skies and 
the low average humidities of 15-25 per cent result in a normal annual 
total of sunshine of some 2,000 hours. 

The low winter temperatures can in some years lead to severe injury to 
the fruit trees. Such damage is particularly likely if freezing temperatures 
occur early in the winter before the trees have become conditioned to lower 
temperatures, or later in the winter if low temperatures follow a period of 
milder weather. Winter damage may be limited to the death of buds and 
shoots or result in death of the cambial tissues of the trunk, leading to death 
of the whole tree. Where damage is limited to some of the fruit buds the 
trees may still produce a worthwhile crop, but death of whole trees results 
in many patchy orchards where gapping up has been necessary. Winter 
injury in the Okanagan valley has occurred with alarming frequency in the 
past and has often been particularly serious in the central and northern 
areas. Damage was severe in 1949-50, again in November, 1955, and was 
particularly severe during the winter of 1964-65. 


Rootstocks for apples 

In the past apple trees were without exception worked on seedling root- 
stocks. The rootstocks used included seedlings of Antanovka, a winter-hardy 
Russian variety, and seedlings of Red Delicious. There has recently been 
increasing interest in the use of vegetatively propagated rootstocks for apples, 
in particular the East Malling types. Initially some of the older types, 
including M.IV, M.VII and M.II were tried. Now there is considerable 
interest in the Malling-Merton rootstocks. In British Columbia MM.106 
has been found very susceptible to collar rot and so is not now recommended 
while trees on M.IX and M.26 may be too dwarfed for general use. The 
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choice, therefore, seems to be with MM.111 and MM.104 and both of these, 
together with M.II and M.VII, are being used commercially. 


Planting distances and tree forms 


With seedling rootstocks, square plants with trees 20-24 ft apart were 
generally used but now, in common with many other parts of the world, 
the trend is to a rectangular planting system with trees on East Malling 
and Malling-Merton rootstocks spaced from 10-15 ft apart with 18-20 ft 
between rows. 

The standard tree of British Columbia is one on a seedling rootstock 
giving a tree of moderate size but with branches starting from fairly low 
down on the stem. The term ‘dwarf’ is often used for any trees worked on 
to clonal rootstocks. Pruning of trees is designed in the early years to give 
a good framework and is generally followed by a regulated to moderately 
hard system of pruning. Tree height is kept within limits by dehorning. 


Varieties 

In the early days of commercial fruit growing in the Okanagan valley, 
many apple varieties were grown, including Cox’s Orange Pippin. Many of 
these old European varieties, including Cox, proved unsuited to the climatic 
conditions of British Columbia, and were followed by extensive planting of 
such varieties as Jonathan and Winesap. These varieties, in turn, have given 
way to Red Delicious and its various sports, together with Golden Delicious 
and the new variety Spartan. Although some Winesaps are still grown, this 
is considered a variety of poor commercial value. The demand now is for 
better quality and better-coloured red types of Delicious and new mutations 
of this variety are constantly sought and introduced. Spartan is a good 
quality red variety bred at the Summerland Experiment Station. It can be 
marketed relatively early in the season before Red Delicious or kept in store 
to a later stage. Provided it is thinned, size is satisfactory, although when 
tried in England size has generally been poor. This variety is being increasingly 
planted in the valley and is considered to have great promise. 

For early marketing, Tydeman’s Early (or Tydeman’s Red as it is called 
locally), bred by Tydeman at East Malling, is quite popular. Here it is ready 
in late August and is of good all-red colour. As in England, some difficulty 
has been experienced with this variety with pruning and bare wood, and 
harder pruning in the early stages is now practised. A spur form of the 
variety has been found in Washington and is now offered for sale commer- 
cially. Golden Delicious grows and finishes to perfection in the southern 
and warmer parts of the Okanagan valley. There is some interest in the 
spur forms of both this variety and Red Delicious, but the colour of some 
of the Red Delicious spur types is not considered the best to suit market 
demand, though the colour depends on the area in which the apples are 
grown and they suit certain districts better than others. 


(The second part of this article will be published next month) 





The author of this article, F. A. Roach, B.Sc. (Hort.), who has been with the N.A.A.S. 
since its inception in 1946, is National Fruit Adviser at East Malling Research Station. 
He has travelled extensively, visiting fruit production areas and research stations in many 
parts of Europe, including the U.S.S.R. and Poland. He has also twice visited the U.S.A., 
first in 1951 and again in 1965 as a member of a party of growers organized by the Kent 
N.F.U., touring Washington and New York States, and also British Columbia. 
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Chemicals 


and the T.T.C. Test 


C. A. Scarlett 





At the present time, the use of intramammary preparations containing 
antibiotics is considered to be the most effective treatment available for 
mastitis, an infectious disease of the udder which can reduce the quality 
and quantity of milk produced by the cow and cause serious damage to the 
udder. The great bulk of the antibiotic present in the udder as a result of 
the use of these preparations is excreted in the milk during the first 48 hours 
after treatment but in some cases traces may still be present for some days 
afterwards depending on the type of preparation used. 


Antibiotics in milk 

The presence of traces of antibiotics in milk supplies creates difficulties 
in any manufacturing process in which microbial activity is involved. The 
cheesemaker is affected since antibiotics may slow down the rate of acidity 
development in the cheesemilk, often resulting in lower quality cheese 
The production of a fermented milk such as ‘kefir’ or ‘yoghourt’ is more 
seriously affected and so are butter cultures. From the public health aspect, 
the presence of antibiotics in the milk supply is undesirable because of the 
possible ill effects on the health of a few individuals in the population. 

According to the report Antibiotics in Milk in Great Britain,* penicillin 
is the antibiotic most commonly used in the treatment of mastitis and hence 
the one most likely to be found in milk. However, it must not be overlooked 
that other antibiotics such as streptomycin, chloramphenicol and the tetra- 
cyclines, to mention only a few, may also be used in certain cases, depending 
on the nature of the infection. Other chemicals—not antibiotics—may also 
be used, including sulphonamides, nitrofurans and acrilene dyes. It is 
likely, therefore, that traces of any of these substances may be present in 
the milk. 

Cows may also receive treatment with antibiotics other than by the 
intramammary route. Intravenous and intramuscular injections as well 
as intrauterine treatment may all result in the presence of antibiotics in 
the bloodstream, with their consequential possible appearance in the milk. 
With intrauterine treatment absorption is generally so slow that the level 
in the bloodstream is not high enough for traces to be detectable in the 
milk unless very sensitive tests are used. With intravenous and intramuscular 
injections, excretion is generally rapid, often within 24 hours, but milk 








* Antibiotics in Milk in Great Britain. Report of the Milk Hygiene Sub-Committee of the 
Milk and Milk Products Technical Advisory Committee. H.M. Stationery Office. 
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from cows ill enough to need such treatment should not in any case be 
included in the bulk supply under the terms of the Milk Marketing Board 
contract. Salves or ointments used for the treatment of cuts and sores on 
teats may also contain antibiotics but if these are applied after milking, as 
they should be, and not before, and the udder wiped before the next milking, 
there should be little risk of traces of antibiotic getting into the milk. 


The tests 


Buyers of milk are now using a modified form of the T.T.C. (2 : 3 : 5 
triphenyl-tetrazolium chloride) test to detect the presence of penicillin and 
other inhibitory substances in milk. This test depends on the fact that the 
growth of a sensitive organism, Streptococcus thermophilus B.C., is inhibited 
by traces of penicillin in the milk under examination, the inhibition being 
indicated by the failure of the T.T.C., which is colourless, to change to the 
red colour of formazone. Thus a red colour indicates the absence of penicillin 
and no colour change or only a faint pink indicates its presence. 

Any other antibiotic or therapeutic chemical substance present in the milk 
that has an inhibitory effect on the growth of the test organism will give a 
reaction similar to that of penicillin. Milk itself contains naturally occurring 
inhibitory substances such as lactenins and nisin, but these are mostly 
thermolabile and treatment of the sample by heat, which is part of the test 
procedure, prevents them affecting the test result. 

As indicated previously, buyers of milk are using the modified T.T.C. 
test which involves incubation at 37 C instead of 44°C and has been developed 
to detect the presence of penicillin in milk at a level of 0-05 i.u./ml (inter- 
national units per millilitre). Amounts less than this give a positive result in 
the test, i.e., a red colour is produced indicating that the sample passes 
the test. Amounts equal to, or greater than, 0-05 i.u./ml give a negative 
result, i.e., no red colour is produced and the sample fails the test. If it is 
desired to estimate the amount of penicillin present in any sample of milk, 
then the full T.T.C. test with incubation at 44°C can be used and this will 
detect amounts as little as 0-01 i.u./ml. 


The ‘fail’ reaction 

Both tests, the full and the modified version, were designed specifically 
to estimate and detect respectively amounts of penicillin in milk, but in 
view of the fact that other antibiotics and various chemical preparations, 
when present in milk, might also have an inhibitory effect on the growth of 
the specific test organism, a series of experiments were carried out using 
both the full and the modified procedures. It has thus been possible to 
estimate, in terms of equivalents of penicillin, the effect produced by those 
materials and to determine the amounts of them that would have to be 
present in milk to bring about a ‘fail’ reaction in the modified T.T.C. test. 
Similar work already published* has indicated that there is no support for 
the suggestion that traces of approved chemical agents, e.g., hypochlorites, 
quaternary ammonium compounds and iodophors, present in milk as the 
result of their normal use for cleansing dairy equipment, can cause the milk 
to give a ‘fail’ reaction in the modified T.T.C. test when no penicillin is 
present. 





* Milk Testing and Sterilizing Agents. Agriculture, March, 1966, pp. 131-2. 
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Solutions in milk of various antibiotics and other chemical substances 
used for therapeutic purposes were prepared and used in carrying out the 
modified and full T.T.C. test procedures. Control tubes and standards 
containing 0-04 and 0-07 i.u./ml penicillin were also included in the series 
of tests. The following table gives a list of the substances tested and sets 
out the critical levels at which failures occurred with the modified test. 
Results are expressed as parts per million (p/m). 


Name of drug Effect on modified T.T.C. test 
Pass Fail 
Streptomycin 30 p/m 35 p/m 
Chloramphenicol 8pm 9p/m 
Chlortetracycline 0-6 p/m 0-7 p/m 
Oxytetracycline 0-9 p/m 1-0 p/m 
Cloxacillin as sodium salt 1-6 p/m 1-8 p/m 
Bacitracin 4-6 p/m 4:9 p/m 
Framycetin sulphate 120 pm 140 p'm 
Neomycin sulphate 80 p/m 100 p/m 
Erythrocin 8 p/m 9 p/m 
Spiramycin 20 p/m 25 p/m 
Polymyxin sulphate 2,000 p/m ° 
Nitrofurazone 50 p/m 60 p/m 
Furazolidone 80 p/m 100 p/m 
Sulphadimidine 1,000 p/m x 
Sulphathiazole 800 p/m . 
Dibromopropamidine isothionate 1,500 p/m 1,600 p/m 
Sulphafurazole 1,000 p/m ° 
Dapsone 1,200 p/m 2 
Hydrocortisone 800 p/m = 
Cobalt chloride 900 p/m 1,000 p/m 


*Amounts required to fail test not determinable. 


Acriflavine could not be tested as it coloured milk when present at a 
level as low as 2 parts per million. 


The results show that: 


The test is sensitive to very small amounts of chlortetracycline and 
oxytetracycline. 


Small amounts of cloxacillin and bacitracin are also detected. 


Streptomycin is detected at a level of about 35 p/m. This antibiotic 
is mostly formulated in combination with others, mainly penicillin. It 
is usually eliminated from the udder in 36 hours. 

Chloramphenicol affects the test at 9 p/m. This antibiotic is rapidly 
absorbed in the udder and is unlikely to be present in milk 24 hours 
after treatment of the udder. 

The test is not affected by relatively large amounts of the sulpha- 
drugs which in any case are excreted rapidly from the udder. 
Nitrofurazone and furazolidone are usually combined and known as 
nitrofurans. These drugs are normally excreted from the udder 
within 24 hours. 

Acriflavine can be detected at a level of 2 p/m in milk not because 
it reacts on the T.T.C. test but because the colour it imparts to the 
milk is noticeable at that concentration. 
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(8) Naturally occurring inhibitory substances may be found in milk 
but they are mostly destroyed on heating. So far they have not been 
found to have any effect on either the full or modified T.T.C. tests. 


Apart from penicillin and the tetracyclines it is unusual for any of these 
drugs to be used alone and they are generally combined in the final prepara- 
tion with penicillin which is, of course, detected by the test. 


Following instructions and advice 

Where intramammary treatment is given it should be done in accordance 
with veterinary advice or with the instructions given by the manufacturer 
of the preparation. The milk from the treated animal should be held back 
for the period stated on the package of the preparation. It need not be 
wasted but fed to stock. Where treatment other than intramammary is 
given, the milk should be withheld for the period indicated by the veterinary 
surgeon concerned. Where no advice is given, the milk should be held back 
for 48 hours. If this procedure is followed, under normal conditions no 
adverse test result is likely to follow. Where special treatment is being 
given requiring longer periods of retention of the antibiotic in the udder, 
the milk must be withheld for the period advised by the veterinary surgeon. 

The test, although designed specifically to detect penicillin, will, in fact, 
detect other antibiotics to a greater or lesser extent. To avoid test failure 
and possible price deductions, it is essential to hold back the milk from 
treated animals for the time indicated on the label or as stated by the 
veterinary surgeon. 
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Co-operation in practice 
The 
Anglesey 


Pig 


Scheme The first batch of weaners being housed 


R. P. Charlesworth 





ApBouT four years ago a set of drastic circumstances forced the Anglesey 
pig producer to consider co-operation. Firstly, there was a very bad trade 
for weaner pigs in the local auction and amongst the farm dealers, and 
there was a great need to improve the quality of the weaner; secondly, there 
was a surplus of skim milk in the local Milk Marketing Board creamery; 
finally, there was a lot of Anglesey barley being sent to Liverpool and 
Manchester to be ground into pig meals and being brought back again. 
Representatives of the Milk Marketing Board and the National Agricultural 
Advisory Service agreed that if, through co-operation, the pigs, skim and 
barley could be brought together, then there would be a basis for a co- 
operatively-owned pig finishing unit which could be supplied by the many 
Island weaner producers. At the same time, they felt a quality improvement 
scheme should be put into practice to ensure a better type of weaner going 
into the feeding unit. 


The idea develops 


Open meetings were called and the local farmer was able to voice his 
opinion. Interested parties gave their advice, and help was given by the 
Pig Industry Development Authority, the N.A.A.S., the University College 
of North Wales and the Welsh Agricultural Organisation Society. The 
producers appeared very interested, and first plans were mooted for a 
thousand-pig finishing unit to be erected within piping distance of the M.M.B. 
Creamery. However, public health authorities were not keen on the idea of 
pigs being housed near to where milk was bottled, and no suitable site was 
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Interior design of 
Solari-type pens 


available close at hand. The producers formed a society called the Anglesey 
Quality Pig Producers’ Society Limited and membership was opened to all 
farmers who resided in the county. The initial minimum share capital was 
£25 and the maximum was £500. A canvasser was employed to sound out 
the feeling and to collect this capital. One thing soon became very clear: 
a thousand-pig unit would be grossly inadequate to satisfy the interest the 
farmers were showing. Meanwhile a management committee set up by the 
producers was busy looking for a suitable site. One main problem would 
be that of slurry disposal, and a site had to be found in the middle of a 
large farm with a system of farming which would benefit from the continued 
application of liquid manure. After inspecting a number of applications a 
very suitable site was acquired virtually in the centre of the Island and close 
to the main AS5 trunk road. The holding was almost 500 acres with a system of 
farming which would utilize the slurry most beneficially. 

A company was then formed by the Society and the Milk Marketing 
Board, who agreed to be joint shareholders. They appointed a general 
manager and then set about drawing up plans for a 4,000-pig finishing unit. 
Members of the panel toured large units throughout Britain and came back 
full of useful ideas. A local firm of Land Agents were brought in to put all the 
ideas down on paper and to draw up specifications ready to send out to 
tender. The committee estimated that the buildings should cost in the region 
of £80,000 and with this figure in mind the plans were sent to eight leading 
national pig housing firms. The resulting prices shocked all concerned; there 
was a variation of £30,000, with the lowest tender being too high. This was 
indeed a set-back to the scheme, but the farmers were determined to carry on. 
Share capital continued to come in, and the panel were greatly encouraged by 
the support they received from the producers. Rather than reduce capacity 
or re-plan, it was decided to interview the ‘package deal’ firms who specialize 
in prefabricated units, and see how their standard designs could be adapted 
to suit the plans. This was done over a period of weeks, and one firm had a 
standard unit not unlike the one being planned. A price was negotiated with 
them and work started in August, 1965. 


Policy and finance 


A policy had to be outlined to the membership so that they could plan 
their pig enterprises accordingly. It was agreed to aim for quality bacon 
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production using skim milk and cereal meals. As soon as money would 
allow, it was decided to mill and mix all requirements. Members were urged 
to discontinue breeding ‘blue’ pigs and to concentrate on the white breeds 
with quality bacon in mind. New stock is continually being brought in 
from outside and better boars introduced. It was plain that a weaner group 
should be set up as a service to the producers and to give the manager every 
opportunity to see members’ pigs and give specific advice on quality weaner 
production. This group was set up in October, 1964, and to date has handled 
over 32,000 weaners. These are bought on a weight basis and surplus weaners 
are sold to Messrs. F. M. C. (Meat) Ltd. By using a policy of visual assess- 
ment and rejection, there has been a big improvement in the type of weaner 
coming forward. On the farm, advice has been given and the use of simple 
farm records encouraged. A code of rules has been drawn up and adhered 
to by the membership. This code of rules includes the fact that every weaner 
pig must be tattooed, and the Society purchased sets made up ready from 
the National Pig Breeders’ Association, whose advice on the subject was 
very helpful. 

So far the Anglesey farmer has invested £25,000 in share capital, and the 
membership stands at 350. The average sow herd amongst the membership 
is only seven, but this means that individual attention is given to the details 
of farrowing and rearing, and good numbers are reared. To finance the 
scheme, the M.M.B. have agreed to invest £1 for £1 with the Society into 
a parent company called the Anglesey Quality Pig Marketing Company 
Limited. The local bank manager has been a great help and extensive over- 
draft facilities have been negotiated. An application to A.M.D.E.C. to help 
pay the manager’s salary was successful, as was an application to the Board 
of Trade for financial assistance under the Distribution of Industries, Local 
Employment Act, 1960. 


Housing and management 


Work on the finishing unit is almost complete. There are two main 
housing designs: the open-air type and the controlled-environment type. 
The management thought that a period of conditioning would be essential 
where pigs are introduced from about 35 different farms each week. As well 
as getting used to each other and each other’s ways, there would be the 


Pipeline feeding in 
Solari pens 





. 


problem of feed change to consider. From the units visited if seemed that 
other feeders were of a similar opinion. Solaii-type pens have been erected 
to house 1,500 weaner pigs from purchase (45-70 fb) to about 90-100 Ib. 
These are tunnel-shaped units which are well insulated and have slatted 
floor dunging facilities. The stores are then transferred into controlled- 
environment houses with a total capacity of 2,500 or to further Solari-type 
pens with a capacity of just over 1,000. The policy ts to house 25 weaners 
per pen and to draw out five as porkers; this will ensure that the pens are 
fully stocked. It is aimed to introduce up to 275 weaners each week. All pigs 
are fed on the liquid feed system using two Sturdimixers. This is an excellent 
system and can be used with water, skim milk or whey. Slurry is sprayed out 
as necessary using a Wright-Rain system of organic irrigation. This is having 
a wonderful effect on the grassland and is causing great interest amongst 
local farmers. 

It is planned to have a staff of four pigmen and a secretary, and also 
possibly a full-time field officer to implement the quality improvement 
scheme designed for the producers. All pigs are. fully recorded through tie 
finishing unit and a simple form has been designed to feed back useful 
information to the producer. The contract for the bacon and pork has b2en 
placed with a firm in Staffordshire and they have agreed to help the manager 
trace the pigs through to the shop counter. The Directors of the Marketing 
Company receive a weekly report of events, and the management ‘panel of 
the producers meets regularly on site to see pig progress and to discuss 
problems with the manager and his staff. The producers are kept informed 
via regular newsletter and by open meetings held locally or on site. Demon- 
strations have been held on members’ farms to highlight certain management 
problems and new techniques and it is hoped to arrange a carcass demon- 
stration later in the year. 


Conclusion 


This scheme is the first of its kind in Britain and other groups are watching 
its development with great interest. The producer has a guaranteed outlet 
at a guaranteed price for his weaner pigs; he will be able to have performance 
figures brought back to his farm to enable him to select his breeding stock 
on a more scientific basis; he is able to receive advice on specific problems; 
and he can ask the group to purchase breeding stock on his behalf. Any 
profits the Marketing Company will make in the future will be divided 
amongst the shareholders and the Society will then be able to pass this on 
to the producer. Pig farmers in the area have a common policy to work 
with, and there is a great interest in improving the stock. 


Next year, the agricultural co-operative movement in this country celebrates 
its Centenary. A series of articles on co-operation in agriculture, of which 
this is the first, will continue into 1967. 





R. P. Charlesworth, N.D.A., who took his Diploma at Seale-Hayne Agricultural College, 
was for three years manager of a company producing minimal-disease pigs before being 
appointed to his present position of General Manager to the Anglesey Quality Pig 
Marketing Co. Ltd. He had previously managed a 6,000-pig unit in Lincolnshire and had 
attended a short course in agriculture at the International Peoples’ College, Elsinore, 
Denmark. 
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The 


Commercial 


Production 


of 


Is life dull? Then mingle with the rose growers; here you will find skill, 
enthusiasm, enterprise, foreign travel and colour. There is artistry also in 
the extremely high quality of catalogue arrangements and colour reproduc- 
tion. Here is a section of the horticultural industry which controls every 
aspect of its business, growing the crop, marketing, advertising and studying 
consumer demand. There is no ‘take it or leave it’ attitude; the consumer is 
kept well informed and encouraged to see in the rose a method of trouble- 
free gardening. When faced with the exquisite illustration in the catalogue 
it ceases to be a question of ‘can I afford this?’ but rather ‘I cannot do without 
it’. New big display gardens appear every year and new varieties tumble 
over each other to keep the connoisseur in a state of continued excitement. 
The National Rose Society, with its membership of 105,000 and 12 acres 
of trial grounds, is believed to be the largest horticultural society of any 
kind in the world and is evidence of an enormous public enthusiasm and 
potential market. 


The rose industry 

Commercial rose production is an industry within an industry. Despite 
the existence of a flourishing trade association for nurserymen producing 
a wide range of shrubs and trees, including roses, there is also a very active 
rose growers’ trade association. No reliable statistics of production are 
available but from recent surveys it has been estimated that there are some 
900 rose growers who every year occupy approximately 5,000 acres with 
both unbudded and budded rootstocks. This means that the product of 
2,500 acres, amounting to some 40,000,000 bushes, is lifted and sold 
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annually. The total value of the bushes sold is again only an estimation, 
but it is thought to be in the region of £7-8 million. 

While rose growers are found in most of the counties of England, there 
are three mein areas of concentration: one is made up of the counties of 
Surrey, Sussex and Berkshire, a second is Essex and Hertfordshire, and a 
third Leicestershire and Nottinghamshire. Some of the largest of the 
specialists are in Leicestershire and Nottinghamshire and this area can also 
claim the first rose show held in this country, in Nottingham in 1861. The 
growers can be placed in several broad categories. First there are the big 
specialists who will produce anything from 500,000 to 1,000,000 or more 
bushes annually. Most of these men are able to rotate the crop round a 
farm sometimes as large as 600 acres. On these farms animals may graze 
on leys which are ploughed in for the rose crop or cereals only will be grown. 
This practice is to maintain fertility and avoid ‘soil sickness’, a state of 
affairs not fully understood but thought by some to be an eelworm problem. 
There may also be some connection here with a similar condition found in 
fruit growing and known as the ‘replant problem’. The second category 
is the big general nurseryman growing ornamental trees and shrubs with a 
strong rose section. Here rotation is carried out with other trees and shrubs, 
while some fallowing is practised now and again to eradicate perennial 
weeds that have become established. A third category, which is a large one, 
is made up of the small general nurseryman, while finally there are the small 
specialists with anything up to four acres, who grow nothing but roses. 
These small specialists, most of whom have started from scratch with no 
more than half-an-acre of land worked in their spare time, have a variety 
of backgrounds. Some are employed by rose nurseries but others come 
from industries unrelated to agriculture or horticulture. In a surprisingly 


short time they are their own masters, with enough land to make a good 
living. These are men with a determination that no one can undermine and 
to bask in their enthusiasm and confidence is quite an experience. In the 
past five years there has been a very rapid increase in the production of 
rose bushes for sale. Until recently all have been absorbed, but during the 
past winter there was some evidence of a small over-production. 


Rootstocks 


Rootstocks are invariably purchased from the continent, and in particular 
from Holland, and these imports have amounted to as many as 50,000,000 
stocks per annum. They are sold in bundles of 50, are of good quality and 
well graded for size. While this continental supply remains reliable and an 
economic propcesition, there is littke encouragement to anyone to grow 
rootstocks in this country. Raising rootstocks can be a tiresome business and 
is considered by some to be the job of a specialist and not a convenient 
operation on a rose bush nursery. The collection of seed is laborious, it 
needs conditioning for twelve months before sowing, germination is poor 
and the raising of young seedlings requires a good rooting material of sand 
and humus with no stones present. Careful attention to weed and disease 
control is also essential. The main obstacle is probably the long period 
required to break seed dormancy, but perhaps something will come out 
of recent research into this problem. 

The rootstocks in common use for all but standard roses are Rosa canina 
and the many selections from it, such as Pfander’s, Schmid’s Ideal, inermis, 
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Pollmer’s, Brég’s, Senff’s, etc. Rosa multiflora and Rosa laxa (coriifolia 
frébelli) are also much used, while Rosa rugosa is the main stock for stan- 
dards. The reason for a grower’s preference for one rootstock rather than 
another is generally based on trial and error for he has no experimental 
evidence to guide him. Some work was started by G. D. Rowley in 1954 at 
the John Innes Institute but this lapsed before it had gone very far. Con- 
tinental researchers have turned their attention to this problem during the 
past two years but what is wanted is a patient sorting out of rose rootstocks 
on the lines of that carried out by the East Malling Research Station on 
fruit-tree rootstocks. 
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Manuring and planting 

No fully replicated manuring and liming experiments are known to have 
been carried out. However, certain responses have been fairly well estab- 
lished on the nutrition reference plots at the N.A.A.S. East Midland Regional 
Centre at Shardlow Hall. From these it would appear that while a pH of 
5-5—6°5 is desirable, it may still be possible to grow reasonable bushes at a 
pH of 4-5 on the one hand and 7-0 on the other. Thus, under certain cir- 
cumstances, roses appear to be very tolerant of both acid and alkaline 
conditions. It is also clear from these plots that an adequate level of potash 
is essential but apart from this a well-balanced fertility is all that is required. 
A soil sample analysed by the N.A.A.S. Soil Scientists is always a safe- 
guard. Finally, roses do not like wet feet. 

The rootstocks are planted 7 in.— 8 in. apart in rows 30 in.- 36 in. apart and 
earthed up to about four inches. Machine planters with mounted operators 
are generally the rule but slit planters are also used, the planters placing the 
rootstocks in the slit left by the machine and firming them in by pressure 
with the foot. Both machines are of continental origin. 


Budding 


Budding is carried out from the end of May until September. Before the 
operation commences, the soil is pulled away from the stocks by operators 
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using short hoes or blown away by a machine directing an air blast at right 
angles to the row. This machine, again imported from the continent, is a 
recent development and is proving very successful, cutting labour costs 
considerably. The buds are inserted in the area of the stock which lies 
below the branching stems and which was covered with soil after planting. 
The buds are no longer tied with raffia, and there is a choice of several 
alternatives, the most popular being a plastic patch covering the bud and 
secured by staples. Plastic or rubber strips are also available for those who 
still prefer to tie the bud in. The workers inserting the buds are kept supplied 
with budsticks, while others follow applying the patches. Working like this ina 
team, a budder is able to insert 1,000—1,500 buds per day and with experience 
rise to 2,000. Higher rates can be achieved, but there comes a point when 
speed and bud ‘take’ cancel each other out. If the site is exposed and high 
winds are experienced in summer, budding on the windward side of the stock 
will lessen blowing out in the final year on the nursery. Following budding, 
some soil is drawn back to the stocks. 

In February all the stock growth is cut off just above the bud inseried 
the previous year. This requires care and is one of the few tasks which have 
not been mechanized. The buds grow away in the spring and are some- 
times stopped at six inches to ensure the growth of basal shoots and the 
production of a high-grade bush. 


Herbicides 


In 1960-61 Messrs. Smith and Wallis, the N.A.A.S. horticultural advisers 
in Nottinghamshire, demonstrated the value of simazine as a rose herbicide. 
This was done with the co-operation of Messrs. C. Gregory and Son Ltd., 
and rose growers were very quick to take advantage of this information. 
Commercial brands of simazine are now used as standard practice at 2 Ib 
per acre soon after the planting of the rootstocks, again after budding and a 
third time in the following spring. This programme can give a weed-free soil 
for the period during which the bushes are on the nursery. To be effective, 
simazine must be applied to a weed-free soil which should be damp or some 
rainfall experienced soon afterwards. Without a herbicide, weed control 
during the two-year nursery cycle can be a very expensive item and in wet 
summers an almost impossible task. While the use of simazine must have 
saved thousands of pounds and improved bush quality, there are a few weeds 
which are resistant and established perennials are untouched. So the search 
for an even better herbicide continues and there is promise of better things 
to come. 


Lifting and marketing 


On all the larger nurseries machines are used for lifting, mainly by under- 
cutting, but improvements in machines and methods are being rapidly 
developed all the time. Where any quantity of bushes is being dealt with, 
thought is also being given to storage, and one or two jacketed temperature- 
controlled stores have been installed. The old straw bundles used for the 
dispatch of rose bushes are seldom seen nowadays and plastic-lined brown 
paper sacks and sleeves are now the more usual containers. Mechanical 
aids to easy filling and machines for sewing-up the packages are common- 
place. 
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Bushes are disposed of in a number of ways. Most are sold retail by mail 
order or on the nursery either as lifted bushes or in containers. A few 
nurseries grow for wholesale only, and some smaller nurserymen and small 
specialists may grow on contract for bigger nurserymen. Finally there are 
one or two big growers producing solely for the prepacking trade; this is a 
development of recent years which has grown considerably. A particular 
method of disposal is not necessarily confined to any one group of growers, 
although broad categories exist. Rose growers are a dynamic community; 
progress accelerates faster every year and rising costs are met, fought and 
conquered. They have been quick to seize on the two key factors which 
cut costs, namely, herbicides and machinery. It can never be said of them, 
as was said of Shakespeare’s Falstaff, that they are ‘blasted with antiquity’. 





Tax in perspective 


Income Tax at 6s. 5d. in the £ 


G. H. Camamile and E. S. Carter 





No one likes paying tax and the argument is often heard that increasing 
production from a farm, with increased profits, merely results in extra tax 
commitments. Some even try to give the impression that, whilst they run an 
efficient business, they have one eye on likely tax payments and limit their 
profits so that either no tax at all is paid or what they do pay is at a constant 
level. But is it really true to say that taxation takes half the extra profits 
resulting from increased efficiency? For the smaller farmer, at any rate, 
this is not so. The standard rate of Income Tax for 1964-65 was 7s. 9d. 
in the £, and for 1965-66 it was 8s. 3d. For anyone whose income is earned, 
however, there is earned income relief of two-ninths of the total taxable 
earned income up to £4,005 and of one-ninth of the income between £4,005 
and £9,945. 
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Profits are earned income 


The profits of a man who is in business on his own account—the Inland 
Revenue call him a ‘sole trader’—are earned income, just like the salaries 
or wages of employees. Let us suppose that a farmer shows profits of, say, 
£1,982 and his depreciation calculated for tax purposes—called capital 
allowances—totals £380, giving a net taxable income of £1,602. This will be 
reduced by two-ninths, £358, so that he pays tax on £1,244, less the various 
personal allowances. 


Earned income relief is proportionate to the profits - 

In working out a man’s tax liability, these personal allowances—for 
a married man £340 and for his children £115 to £165, depending on their 
ages—-are deducted from the income figure, and tax on the first £300 of the 
remaining taxable income is applied at specially reduced rates. All of these 
reliefs, however, are fixed in amount, and do not vary with income. The 
earned income relief, on the other hand, is directly in proportion to the 
income, so that whatever the other allowances may be, of every £9 of profits 
up to £4,005, only £7 is taxed. If, for instance, the farmer in the earlier 
example had made another £18 of profits, or £1,620, he would have been 
taxable on only £14 more, or £1,258, less the various fixed personal 
allowances. 


Tax on earned income is 6s. 5d. in the £ 


Only seven-ninths, then, of this earned income is taxed, or 15s. 6d. 
approximately, in every pound. Another way of putting this is to say that 


if the standard rate of Income Tax is 8s. 3d. in the pound, the rate for every 
pound of earned income is seven-ninths of 8s. 3d.—or 6s. Sd. in the £. So long 
as the total taxable income is below £4,005, tax will not be borne at more 
than 6s. 5d. in the £ on any additional profits. It is bad enough having to 
hand over a third of the fruits of your labour, but at least two-thirds stays in 
your pocket. 


This is the first article in a series on Taxation and Capital. The introduction 
to this series appeared in last month’s issue of Agriculture. 





Cereal Growing 


ry 
CAIs 


6 


in the South-West 


W. Q. Connold 





ONLY one other region—the Eastern—has a substantially larger acreage of 
barley than the six south-western counties. This may surprise those who have 
not recently renewed their acquaintance with these counties, or whose 
experience is confined to the main traffic routes. Ten years ago things were 
quite different. Even those familiar with the area thought of cereal growing 
as being largely confined to the eastern parts of Gloucestershire, Wiltshire 
and Dorset, with pockets here and there further south-west. These included 
Porlock Vale, with its prowess in national malting barley competitions, 
rather larger areas of light soils with low rainfall in south Somerset and 
east Devon, the South Hams, and a small, favoured locality around 
Wadebridge on the north coast of mid-Cornwall. Padstow, near Wadebridge, 
gave its name to a variety of barley now rarely heard of. 


The changed scene 


Since then the barley acreage has steadily increased to three times what 
it was, and the much smaller wheat acreage, after showing only seasonal 
fluctuations, increased during the past few seasons to 14 times. Largely 
because the climate in the far south-west is very favourable to fungus 
diseases, little wheat is grown there, and in the remaining counties, the 
nature and depth of the main soil types sets a fairly low limit. For barley it 
has been different. Most farmers now go all out for yield and accept quality 
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as a bonus if the season is kind. This coupled with such other changes as 
stiffer-strawed varieties, better broad-leaved weed control, the combine 
harvester and grain-drying facilities, has enabled barley to be grown suc- 
cessfully in most parts of the region, given an adequately drained soil and 
correction for acidity. High rainfall is no longer a barrier, and the combine 
harvester can cope to a large extent with wind and storm damage. This 
big expansion in barley is partly at the expense of oats and dredge (the 
traditional cereal of the far south-west, usually, but not necessarily, a 
spring-sown mixture of barley and oats) but acreages of roots and kale, as 
well as permanent grass, have also steadily declined. It is not only attributable 
to extension into what were non-cereal districts, but also to an intensification 
on existing cereal farms. For example, in Gloucestershire and Wiltshire, 
a respectable ratio of cereal to grass used to be 50 : 50. It is now often as much 
as 80: 20, depending on how much grass is essential to the dairy herd. 
Cereals lend themselves to mechanization and reduced manpower, so that 
on the larger farms where one man was needed per 100 acres, he can now 
cope with 250 acres or more. Although monoculture for an entire farm is 
very rare, some of our corn-growing farms, because of their elongated 
shape, do take spring barley almost indefinitely on some of the more 
inaccessible fields. One of the problems on these farms which have been 
adding to their cereal acreage and introducing the large modern version of 
the combine harvester, is the stretching of existing drying and storage 
facilities. Helping to solve this problem has occupied much of the time of 
our N.A.A.S. farm mechanization advisers. 


Acreages of the principal cereals for the six 
South-Western counties and England and Wales 


Total of four cereals 


Barley Wheat Oats Dredge South-West England and Wales 
(mixed corn 
and rye) 


1956 240,000 149,000 161,000 137,000 686,000 6,255,000 
1965 702,000 209,000 38,000 23,000 972,000 7,650,000 
% change 192 40 76 83 42 + 22 


Estimated barley yields 
(cwt acre) 


Cornwall Devon Dorset Somerset Wilts Glos South- England 
West and Wales 


2-year average 1964-65 24-4 26:1 28-0 29°4 28-6 29-0 27-5 29:7 
10-year average 1954-63 23-5 24°5 25-9 25-8 24-6 25-2 24'8 25-0 
Change 0-9 1-6 2:1 3-6 40 +38 2:7 +4-7 


Barley ; 

As much of the ploughable land in this part of the country is either too 
shallow or too stony to grow root crops on any scale, the husbandry has, 
for the most part, to be based on varying proportions of cereal and grass. 
It follows that the greatest menace to the cereal grower, especially in the 
wetter parts of the south-west, is perennial-«weed grasses, i.e., Agropyron 
repens and Agrostis spp. These not only compete directly with the crop, 
but they carry take-all, cereal root eelworm, slugs and many other pests 
and diseases which transfer from one gramineous species to another. Thus, 
of all the cereals, barley planted in the spring offers by far the best oppor- 
tunities for combating grass weeds and for restricting the build-up of pests 
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and diseases alike. Moreover, barley is inherently less susceptible to take-all 
damage than wheat and a poorer host to C.R.E. than either oats or wheat. 
This is why, with reasonable skill, successions of spring barley crops can 
usually be profitable, even if with some yield reduction. The thing to be 
avoided is the introduction of oats or wheat, or even winter barley, after a 
run of spring barley crops, at least without first taking advice. 

The choice of barley variety is especially important, because half our 
acreage is grown in the three counties where the crop has been more severely 
infected with leaf-blotch (Rhynchosporium) than anywhere else in the country. 
This disease, though known for a long time, has only come into prominence 
in the last few years. None of our present varieties has a high degree of 
resistance, but there seems a good prospect that the barley breeders may be 
able to breed for much better resistance. In the meantime, Proctor is our 
standby in Cornwall, Devon and Dorset, with Impala as the most promising 
of the higher-yielding, stiffer-strawed, earlier-ripening introductions of 
recent date. For the other counties, especially Gloucestershire, the choice 
is wider, but even there it would be wise to avoid the more susceptible 
varieties in case the disease in its more virulent form should permeate up 
country. Choice of the winter varieties is very limited for our conditions. 
Leaf blotch susceptibility, or inadequate winter hardiness, make most of 
them doubtful propositions, taking a run of seasons, so that despite com- 
plaints about poor quality grain, Dea is the best recommendation, at least 
for feeding on the farm. 

According to Ministry estimates, yields of barley in this region have 
increased from 244 cwt per acre ten years ago to 28 cwt last harvest. Bearing 
in mind the severe effects of disease on that half of the crop grown in the far 
south-west for the past three years, yields at the east end of the region seem 
to be fairly near the national average of 29-9 cwt. There has been a big change 
in the attitude of the stockman towards the feeding of barley to ruminants, 
and it is in the way in which the barley crop is utilized that we may see the 
greatest progress in the next few years. Farmers and experimental stations 
are already trying out refrigeration or air-tight stores as an alternative to 
drying. Others are blowing the immature crops into tower silos, or feeding 
the straw with protein/mineral supplements. 


Wheat 


The limitations on wheat growing imposed by depth and fertility of our 
soils at one end of the region and by diseases at the other, have already been 
referred to. Also, experience of black rust, especially on spring-sown wheat, 
may remain a deterrent for those who encountered it as far north as Bristol 
in 1955. For some years there was trouble in parts of Wiltshire and to a 
lesser extent in Dorset with blackening and poor development in spring 
wheats on what we term the black puffy chalk soils. This ultimately proved 
to be associated with copper deficiency. Considerable benefits were obtained 
by spraying with copper-oxychloride, to which barley also responded. 

As with barleys, a number of winter wheat varieties have come and gone 
in the past ten years, but like Proctor barley, Cappelle Desprez winter wheat 
still occupies a large proportion of the acreage, and should continue to do so 
where there is a risk of eyespot disease. Champlein has slight advantages 
over Cappelle in many respects and should be used more often as the first 
crop after grass. Rothwell Perdix, which has shown great promise for two 
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seasons, has been unexpectedly attacked-by yellow rust this summer, and 
will no doubt suffer a setback. Spring wheats have improved considerably 
in yield, standing ability and mildew resistance. Opal has been widely 
grown, and Kloka is becoming more so, but neither possesses the same 
degree of resistance to shattering and growing out for which Atle was so 
much respected in the south-west during protracted harvests. There has 
always been some demand locally for wheat straw (‘reed’) for thatching and 
ideally a variety with fairly long, thin-walled straw should be grown for 
this purpose. In practice, thatchers are now fortunate to get binder-harvested 
straw of the higher grain yielding varieties. Grain yields for the south- 
western counties were estimated at 23-6 cwt per acre in 1956, and 30-6 cwt 
in 1965. Samples of wheat are sometimes ‘pinched’ through poor develop- 
ment because of disease or inadequate sunshine. 


Oats 


Oats have been variable in yield from year to year: winter varieties because 
insufficiently tolerant of winter conditions, and spring varieties because 
of frit-fly, drought and other undetermined causes. They are not popular 
for combine harvesting, and their superiority over other cereals for feeding 
to ruminants is now less generally accepted. They could provide a possible 
break in take-all carry-over during successions of wheat and barley, but 
would help to build up any existing C.R.E. and would suffer severely if 
any appreciable amount were present. In addition to being grown more 
widely as a straight crop and in dredge for threshing, oats were grown on 
hill farms for feeding in the sheaf, and were frequently used with vetches 
and/or peas in mixture for soiling or silage. The interesting thing is that 
when yields of oats and barley were compared in N.A.A.S. and N.I.A.B. 
trials from about 1948 to 1958, barley outyielded oats by about 180 per 
cent in some twenty-four trials. These trials were in Cornwall, Devon and 
Somerset. In similar trials for the past three years in Cornwall, the oats 
have outyielded the barley—in one case by 200 per cent. The only explanation 
we can give is that when oats were widely grown, leaf diseases were rife and 
causing much concern. Now when few oats are grown, they are noticeably 
clean and the barley plastered either with mildew, leaf-blotch or rust. 
Farmers’ returns show that the decline in oat growing has now gone into 
reverse in all counties except Devon, which grows one-third of our acreage. 
As regards varieties, Condor and Astor are our recommendations for the 
spring-sown crop for grain, and there seems to be little new material coming 
forward. There have been improvements year by year in varieties for winter 
sowing, except in much needed winter-hardiness. This, the breeders promise 
us, is on the way. Padarn is now often grown, and Peniarth more frequently 
as seed supplies become available. There is an interest in Maris Quest. 


Dredge or mixed corn 


Dredge has already been mentioned. It will be seen from the table that 
these mixed crops, usually of- barley and oats, but sometimes containing 
wheat and/or a legume, have been largely favoured in Cornwall, and to a 
lesser extent in Devon. Their main value has been as an insurance, in case 
one component failed or suffered from pest or disease. Also, as work by 
the N.1.A.B. and N.A.A.S. kas shown, by growing them together there is a 
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The N.A.A.S. Regional Sub-Centre at Starcross, Exeter, 
with experimental plots in the foreground 


small increase of 5-10 per cent over and above the averages of the straight 
crops. However, modern knowledge has taken much of the chance out of 
cereal growing, and modern methods favour simplification. Further, 
differences in ripening dates which could be tolerated for stooked corn are 
less acceptable for the combine harvester. 


Intensification 


From what has been said, it will be clear that, apart from a few areas 
where potatoes, sugar beet, broccoli or Brussels sprouts permit better rota- 
tions, we in the south-west are largely concerned with, say, one or two wheat 
crops after grass, followed by a number of barley crops. Our investigations, 
mainly on the chalk and limestone, have shown that spring barley can be 
grown profitably year after year for long runs, except on the thinnest and 
poorest soils where C.R.E. and take-all get the upper hand. There is a 
tremendous variation in the behaviour of individual fields, but there is 
reason to think that, on average, the loss of yield on this system in the 
south-west is from 7 to 10 cwt per acre by the tenth year in cereals. Special 
efforts to control weed grasses, timely sowing, and increased applications 
of nitrogen are necessary to sustain reasonable yields. Little or no deteriora- 
tion in soils has so far been noted, although some heavier soil has become 
less easy to work. Nevertheless, much longer experience is required before 
we can be sure about the effects of monoculture. There are, of course, 
instances where weed grasses become dominant or where take-all or C.R.E. 
lead the farmer to decide to rest the field, and we need information on the 
value of such potential break crops as beans, oil seed rape, one-year leys 
and bare fallow. Is it more profitable to grow barley until the field has to be 
rested, or to interpose one of these breaks at regular intervals of, say, five 
years? Also, with more and more intensive cereal growing, are we going 
to see an increase in importance of new leaf diseases such as halo spot 
(Selenophoma) or of such insect species as the crambid moth caterpillar 
which will be favoured by a cereal-grass regime? 
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Cultivations . 3 


As regards cultivations, the need for getting the straw out of the way 
and the stubbles broken while the soil is still warm, to induce the rotting of 
disease-carrying trash, cannot be emphasized too strongly. This also destroys 
slugs and many insects which would survive to attack the corn. Weed 
grasses can be checked by cultivating or rotavating from time to time. 
Barrier spraying is useful to prevent the spread of grasses from the hedge- 
rows. Ploughing before the end of the year gives the land time to settle and 
helps tg avoid uneven depth of drilling. Whether or not a combine drill is 
used should depend on the fertility of the soil and the need to get over the 
ground to cover a large acreage. Experiments show that crops establish 
better and give an increased yield on the lower fertility soils when combine 
drilled, but not where the fertility is high. They also show that where the 
fertilizer is broadcast, there is sometimes a slight advantage from 7 in. 
spacing, but more often from 4 in. spacing. Thus on a high fertility soil, 
free from stones and trash, 4 four-inch-spaced drill could be an advantage 
in conjunction with broadcast fertilizer, especially with a large acreage to 
get in at the optimum time. Drills leave very much to be desired, both as 
regards control of sowing depth and evenness of seed distribution, but broad- 
casting both seed and fertilizer lends itself to even poorer seed placement 
unless practised with great care. Seed rates employed by farmers for spring 
barley, and to a lesser extent some other cereals, are often far too generous, 
both because they favour some diseases at an early stage of crop growth 
and because they promote lodging in years when this occurs. Except where 
germination is known to be low, or for some other special reason, one cwt 
per acre is an ample seeding for spring-sown barley. The use of nitrogen 
per acre for cereals has more than doubled in the last ten years in the far 
south-west, and about trebled in Gloucestershire. The timing of applications 
needs further investigation, especially in the higher rainfall districts. Weed- 
killers may have to be used with greater discrimination as profit margins 
narrow, and in some seasons, when weed germination is early, low doses 
of MCPA applied when the corn is in the three-leaf stage are likely to give a 
better return than waiting for the five-leaf stage to use a more specialized 
product. This assumes that the grain is to be fed, and that a greater number 
of ear-abnormalities is no disadvantage. The new weed-killer based on 
benazolin for chickweed in ufdersown or direct-sown leys should meet a 
need in the south-west. An ‘approved’ desiccant for treating weedy, laid 
crops in prolonged harvests is also needed. 


Wild oats algerie: 


Special mention must be made of wild oats. The intensification of cereal 
growing must inevitably lead to the spread of this scourge, but how much 

“ effort are farmers in the south-west prepared to: make to keep it within 
. bounds? There are three stages af which it interfewes with the corn grower. 
The first is when ht is trying to grow seed corn, because virtually: none is 
acceptable in ary inspection scheme. The sesond is when there are enough 
wild dats showing in a field'to hurt the farmer’s pride. The final stage is 
when cereal yields are reduced by sheer competition and smother. Our 

- main concern-should be with the first stage, because we still have arlot of 
land which is free from wild oats and at sofhe time in the future we may be 
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very glad to receive a premium on an increased seed acreage. Moreover, 
the second and third stages should not be reached given sharper vigilance 
in regard to clean seed at sowing time, possibly a little more help from the 
Seeds Act, persistent roguing of the first few wild oat plants to appear, 
and greater care in avoiding transference from field to field in combine 
harvesters and other equipment. 


Conclusion 

Finally a word about grazing winter-sown cereals. This can be a valuable 
bonus for the dairy farmer when grass is scarce, provided the land is fit to 
carry the stock. Experiments in various parts of the country have shown 
that this can be done without detriment to the corn yield if the embryo ear 
is low enough in the stem to avoid being harmed and a compensating dose 
of nitrogen is given. The risk of reduced yields was shown to be even less in 
the south-west than in other parts of the country. From the point of view of 
the crop, sheep are to be preferred to cattle because of the even spread of 
droppings and their lighter tread. The difficulty is that we cannot predict 
the season, so that if conditions turn out to be suitable for grazing, the extra 
feed will not have been budgeted for. 





W. Q. Connold, B.Sc.(Agric.), had seven years’ practical experience in Suffolk, including 
training at the Chadacre Agricultural Institute, before taking his degree course at Edinburgh 
University. After a spell of advisory work in the Scottish border counties and lecturing at 
the Hertfordshire Institute of Agriculture, he was seconded to the Hertfordshire and 
Kesteven (Lincs) War Agricultural Executive Committees. He then joined the N.A.A:S. 
on its inception in 1946 and took up his present post as Regional Crop Husbandry Adviser 
in the South-Western Region. 





The Ministry’s Publications 


Since the list published in the August, 1966, issue of Agriculture (p. 394) the 
following publications have been issued. 


ADVISORY LEAFLETS 
- (Price 4d. each—by post Td.) 
No. 42. Codling Moth (Revised) 
No. 61. Pea, Bean and Clover Weevils (Revised) 


FREE ISSUES 
At the Farmer’s Service, 1966-7 (New) 
Survey of Bee Health and Beekeeping in England and Wales, 1965 (New) 
Fire Blight (New) 


The priced publications listed above are obtainable from Government Bookshops (addresses 


on p. 452), or through any bookseller. Unprited items are obtainable only from the Ministry 
(Publications), Tolcarne Drive, Pinner, Middlesex. 
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The pattern of farming and land use in any locality is not only dictated 
by the soil types and natural resources of the area, but-is also greatly 
influenced by its economic and geographical relationships with the rest of 
the country. The great external influence affecting Mid-Surrey has been, of 
course, the growing metropolis on the banks of the Thames, from which 
the area described extends southwards to the Sussex boundary in a broad 
band about ten miles wide. Within it are a variety of soil types which con- 
tribute not only to differences in farming but also give a most varied 
landscape. 

At the northern end, the few remaining farms are often precariously 
situated between the suburban developments on land which has either been 
considered unsuitable for building or has acquired the protection of the 
Green Belt. The sands and gravels of the Thames terraces have provided 
quantities of these materials for the building industry, while the London 
Clay further south often has overlying deposits which alter in texture from 
farm to farm. Here large arable and dairy farms produce useful yields of 
both winter wheat and spring barley. Wet grains from London breweries 
are much used, often self-fed to cows in silage sandwiches, and continuous 
arable cropping on poor land is assisted by applications of sewage sludge. 

On the Bagshot Beds a horticultural industry has developed based on 
the great demand for ornamental calcifuge plants, particularly rhododen- 
drons and azaleas. The rooting capacity of the sands aids the production of 
these and other hardy nursery stocks. Together with flowers in the open, 
they occupy about two per cent of the cultivated land in Mid-Surrey as a 
whole, and provide a very high return from some of the poorest land in this 
country. 

Moving further south, a belt of the North Downs runs across the middle 
of the district, tapering towards the west. It carries heavy clay with flint 
deposits and acid pebble sands which break up the countryside into areas 
of heath and woodland, frequently National Trust property, between which 
the better land is cultivated. The Netley Heath Deposits, in particular, lie 
above the chalk escarpment at over 700 feet, and offer splendid views across 
the Greensand ridges to the Weald Clay beyond. 
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South of the chalk, a narrow-band of Gault Clay is followed by the 
Lower Greensands, widening westwards in their first spectacular salient 
height at Leith Hill.- Much of the Greensand is in heath and is frequently 
steeply wooded, but it does include some productive calcareous loamy 
* sand soils. Below the ridges of the Hythe Beds lies the heavily-wooded 
Weald Clay, a naturally ill-drained area of small fields with wide hedgerow 
copses. Though primarily a dairying area, considerable ditching, draining 
and clearing projects have taken place and many acres of useful corn crops 
are now grown on the bigger, drier fields. 

Farming in Mid-Surrey is mainly dairying and corn. About 60 per cent 
of the land is in grass, more than half of which is permanent pasture. Sizes 
of dairy herds and the acreage of barley are rising, but crops of roots and 
oats get fewer every year. Many farms in the area are of about 70 acres, 
carrying 25 dairy cows and followers and a small pig or poultry enterprise 
as a subsidiary. 

The Surrey Grassland Society, formed in 1954, has fostered interest in 
the economic use of grassland, but while intensive stocking with dairy 
cows and annual rates-of nitrogen application well above 300 units per 
acre are practised, nearby grassland will often carry only a few riding 
horses or a half-cut of hay. 

In recent years the suburban lines and the red buses have driven further 
into the Green Belt. The Surrey farmer has learnt to farm in London’s 
lung where trees, hedgerow-timber and coppices which interfere with today’s 
farming methods are often jealously guarded by the community; and farms 
provide not only a living for the farmer, but recreation for the rambler and 
often a happy hunting-ground for the vandal. Commuting has accelerated 
an integration of rural and urban ways of life which perhaps is the wider 
future pattern in this country. Town and country now meet as neighbours 
in the school, at the pubs and over the garden fence, and not solely in the 
course of trade. This may have quickened the drift from the land, but has, 
no doubt, also stimulated some first-generation farmers and farm workers 
to come into the industry. It has also brought to the area a demand for 
cream and eggs, poultry and garden plants. The premium prices which these 
can command at door sales often enable the small man to stay in business, 
while accessible alternative employment has tended to encourage the bigger 
units, whether in agriculture or horticulture, to achieve the increased produc- 
tivity required to pay competitive wages. 

The majority of farmers in Mid-Surrey are farming for a living, but 
the area has long attracted the professional or businessman who likes to 
live on a farm, or the farmer with other business interests. This has brought 
outside capital into the industry and in some cases enabled young men to 
exercise their managerial ability profitably without being limited by their 
own resources of capital and physical labour. At the other extreme, it has 
also tended to perpetuate units where low returns or losses are apparently 
an acceptable price to pay for the amenities of farmhouse living. But whether 
farming for a living or not, those who do so in the vicinity of the Surrey 
hills have chosen a beautiful place indeed. 





FROM THE ALS 
D. B. S. Fitch 


Agricultural Land Service, 


Maidstone 


Timber-framed 


-Mono-pitched Farm Buildings 





ALTHOUGH timber has been used for centuries in the construction of farm 
buildings, it is still one of the most versatile materials. It can be used without 
expensive tools or equipment, yet provide a building of a reasonable 
standard and appearance capable of erection by estate or farm labour. 

Modern assembly techniques have reduced the need for complicated 
jOinery, requiring skilled carpentry. Timbers can be joined together with 
bolts and washers or galvanized nailing plates secured to the timbers by 
sheradized squase twisted nails. 

One of.the simplest designed, easily erected and most adaptable buildings 
is the lean-to or free-standing mono-pitched roofed timber-framed building. 
The span may be varied as, for example, in the roofing-in of a passageway of 
urfeven width between two existing buildings. For wide spans a number of 
adjoining lean-tos can be erected with the saw-tooth type of roof. Uprights 
within the building may form an obstruction, but in cattle yards they have 
the advantage of providing fixing places for partitions. The length of bays 
normally varies between 10 and 15 ft, the number depending on needs and 
available space. Heights suitable for most types of farm buildings are not 
difficult to obtain. 

Quantities of timber are easily estimated and suppliers will often deliver 
properly-prepared timber cut to the correct length. Sizes vary according to 
the height, span and length of each bay. The length of front and back 
uprights should be calculated to allow the roof to have a pitch of not less 
than 10 degrees. 

A building with a 10 ft lower eaves, 25 ft span and 15 ft bay requires 
timbers of the following sizes: uprights—ground line diameter, I1 in.; main 
or principal rafters—5S = 14 in.; purlins—7 x 23 inches. Uprights may be 
sunk 3 ft 6 in. into the ground and rammed firm. It is important that the 
bottom of the holes are at a common level. A 6 in. thick slab of concrete 
under the upright will prevent it sinking. With round uprights, the top 2 ft 6 in. 
to 3 ft is sawn square on opposite faces and drilled. Timbers 5 = 3 in. are 
then bolted on to form a slot in which the main rafter can rest and be securely 
fixed by bolts. 
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Placing heavy main rafters in position after the uprights have been erected 
can be dangerous as well as time-consuming when done from a ladder which 
has frequently to be moved. The modern practice of bolting uprights to main 
rafters enables a simpler method of erection to be used. Assembly of the 
timber frame is Gone with the timbers lying on the ground. The frame is 
laid. out so that the butts of the uprights are close to the foundation holes 
and the main rafters positioned across the width of the building and bolted 
to the uprights. The whole frame can be lifted by a rope attachment to 
the front loader of a tractor (see illustration above). It is important that the 
rope is fixed to the main rafter at approximately the point of balance. The 
frame is gradually raised and eased into the foundation holes, where it is 
wedged into position by blocks of timber and held by guy ropes until the 
whole frame has been plumbed. To prevent any shifting, eaves purlins are then 
bolted to the uprights. The foundations are not laid until all the frames 
have been put up and alignment checked. Frames of timber with a span of 
34 ft, which is that normally associated with a trussed type of roof, have 
been erected by this method. Assembly of previously-drilled frames takes 
two men 30-40 minutes and, with the help of a tractor driver, positioning 
takes a further 20-30 minutes. 

Correct purlin spacing to suit the type of roof covering to be used is 
important and the manufacturer’s instructions should be carefully followed. 
Normally, purlins spaced at maximum centres of 4 ft 6 in. are sufficient for 
large asbestos cement sheeting; for the standard 3 in. sheeting, spacing 
should be at 3 ft centres. To ensure firm fixing, first secure a 12 « 6 = 3 in. 
triangular cleat to the main rafter by 6 in. nails and then nail on the purlins. 
This will reduce the risk of nails splitting the timber. 

Aluminium, corrugated iron or asbestos sheeting are equally suitable for 
roofing timber-framed buildings, and cladding is easily fixed to timber rails 
secured to the uprights. The framework of the walls and roof also provides a 
good fixing for an internal insulated lining. 

All timber exposed to the weather or in contact with the ground must be 
properly preserved. Pressure-treated timber must not come into direct 
contact with aluminium sheeting, as corrosion may occur. 

The well-constructed timber-framed building has a long life. Proper 
attention to its external appearance is, therefore, worth while. 
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Myxomatosis. F. Fenner and F. N. 
RATcLiFFe. Cambridge University Press, 
1965. £5. 

Let it be said at once that this is a 
scholarly and comprehensive book which 
anyone concerned with rabbits or myxoma- 
tosis should have on his shelves. More- 
over, it will be found most useful by a 
wide range of biologists, virologists, 
epidemiologists, agriculturists, and a host 
of others. It is a remarkable compendium 
of knowledge on a wide range of subjects. 

The first chapter, on the ‘History and 
distribution of myxomatosis’ is a valuable 
introduction for those with a_ limited 


knowledge of the disease, and an object 


lesson to governments on the need for 
rapid, positive action in securing com- 
petent scientific investigation of biological 
problems. The next three chapters, on 
rabbits in general and their biology and 
behaviour in particular, are most impres- 
sive, and could stand on their own as an 
introduction to the species for all biologists 
and agriculturists. Especially interesting 
is the opinion of the authors that Australian 
ecologists are tending to abandon the 
view that predation has no effect on rabbit 
numbers, and accept that, under some 
circumstances at least, predation may 
prevent or delay the build-up of rabbit 
populatiéns to plague proportions. 
Foijlowing these four introductory chap- 
ters, the authors embark upon the main 
botty of the work. They take the reader 
logically and Nicidly through every aspect 
of myxomatosis, starting with the proper- 
ties of the myxoma virus, and progressing 
in an orderly manner through its effects 
on the cell and om the host organism, its 
immunology, modification’ of its effect 
by environmental conditions, and changes 
of virulence of the virus anu genetic 
resistance of the host. The final four 
chapters comprise a history of myxomatosis 
in the Americas, Australia and Europe, 
and a summary of thé evolutionary 
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importance of the disease both to the 
causal virus and the host. This section is 
outstanding for the care which has been 
taken to explore a wide range of original 
data bearing upon the subjects discussed. 

Criticisms of the book are trivial. I do 
not personally find photographs of eminent 
scientists particularly enlightening; the 
chapter on environmental effects might 
perhaps have been linked more closely 
with those on virulence and genetic 
resistance; the ecological implications of 
the sharp reduction in rabbit numbers 
might have been more fully explored. 
On the credit side, in addition to what I 
have said above, the book is well produced 
and illustrated (except for a regrettable 
lack of definition in the colour plates), 
and both proof-reading and indexing 
have been done carefully. 

id. 


Primary Commodities in International Trade. 
J. W. F. Rowe. Cambridge University 
Press, 1965. 35s. 

Mr. Rowe made a name for himself in 
1932 for his study of Brazilian coffee 
valorization. He has now given us the 
results of investigations extending over 
thirty years or more into the organization 
of primary production and marketing. The 
book will be of exceptional value to all 
those interested in international commodity 


* agreements. 


He starts with a brief account of the 
principal primary commodities entering 
world trade and of their production in 
different countries, and goes on to describe 
the main consuming markets and the 
physical processes of marketing. There is 
then a full discussion of the behaviour of 
prices and the variations in supply and 
demand that have often caused extremely 
wide fluctuations of price. Included in this 
section is a useful appendix on the econo- 
mics of private merchanting versus Govern- 
ment bulk trading. 

Part III] of the book contains an historical 
survey of commodity markets during the 
inter-war period, and continues with the 
post-war discussions that led to the Havana 
Charter and G.A.T.T. This is followed by 
a summary of ¢rends from the Korean war 
up to 1964. In Part IV the author describes 
the evolution of each of the main com- 
modity -control schemes giving special 
attention to wheat, sugar, tin and coffee. 
He shows how the International Wheat 
Agreement has been made to work mainly 
by national stock-holding and centralized 
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marketing in Canada and the U.S.A. In the 
case of sugar, Mr. Rowe concludes that the 
Agreement was sound so far as it went, but 
it was bound to break down when faced 
with political upheavals as severe as those 
of Korea, Suez and Cuba. But even in 
smooth waters, regulation of exports by 
quotas has not proved wholly satisfactory, 
and in order to get more effective control 
he suggests that some form of buffer stock 
scheme would have been useful. A more 
thorough-going control would have been 
difficult to obtain, however, owing to the 
preferential position enjoyed by producers 
inside the British and American ‘sugar 
empires’. 

On the question whether I.C.A.s are to 
be regarded as good or bad, the author's 
attitude is neutral and judicial. He finds 
much to criticize, many shortcomings being 
due to the diverse interests that have to be 
reconciled. The most intractable problem 
is, of course, the fixing of the right price. 
As a rule, the price tends to be kept too 
high owing to the influence of the high-cost 
producers like the tin miners of Bolivia. 
Little or no progress has been made in 
solving the problem of reducing surplus 
productive capacity by international agree- 
‘ment either between exporting and import- 
ing countries or between high-cost and low- 
cost producers in each country. On the 
other hand the author concludes, after a 
lengthy economic analysis, that there is a 
good case in theory for attempts to stabilize 
prices by means of buffer stocks in the case 
of annual crops like coffee which are subject 
to large variations. But where the variations 
in output are only small there is little 
advantage in producers’ stockholding com- 
pared with the normal merchant-specu- 
lators system. 

Mr. Rowe is to be congratulated on 
proaucing what deserves to _become a 
recognized classic on the theory and 
practice of international commodity agree- 


ments. 
ELMLALL: 


Husbandry. 
1965. 


to Livestock 
Pergamon Press, 


Introduction 
M. BUCKETT 
fe 
The many young persons with some 

knowledge of practical livestock farming, 

but who do not aim at college or university 
courses in Agriculture, will find much of 
value in this concise and well-presented 
publication. 

The author is concerned with indicating 
the basic underlying principles, as opposed 
to technical details, of many ‘large’ livestock 


husbandry practices. Feeding, breeding and 
health are considered separately in the first 
three sections of the book. Over-simplifi- 
cation of such topics is almost bound to 
involve some inaccuracies but these should 
not seriously mislead intended readers. 
Distinctions between aspects of ruminant 
and pig nutrition are not always clearly 
made, however, and the application of 
scientific principles to breeding is over- 
emphasized in cattle at the expense of the 
pig. 

Short, but remarkably informative, sec- 
tions are devoted to aspects of cattle, 
sheep and pig husbandry respectively. It is, 
perhaps, unfortunate that descriptions 
should be given of S.E. and P.E. rationing 
schemes only to add to the reader’s diffi- 
culties, especially in view of recent develop- 
ments in this field, by introducing the ‘Hay 
Equivalent’ method for calculating main- 
tenance rations for cattle. The publication 
is well illustrated but is over-zealous in the 
case of descriptions of sheep husbandry 
where the space could have been better 
allocated to a discussion of, for example, 
hill flock husbandry. 

Mr. Buckett and the Commonwealth and 
International Library are to be congratu- 
lated upon meeting important requirements 
with much success. TLP. 


Housing of Intensified Sheep Flocks. 
Conference Report. Issued by the Farm 
Buildings Centre, Stoneleigh Abbey, 
Kenilworth, Warwickshire. 2s. 6d. 

Sheep are traditionally the most open-air 
of all farm animals. But on both hill and 
lowland farms they are increasingly being 
in-wintered. The proceedings of this con- 
ference, which was held at the Centre on 
18th November, 1965, and attended by 
nineteen research-workers, advisers and 
farmers, makes a useful addition to the 
already considerable literature on the 
subject. 

In the first paper, Dr. M. B. Jawetz, of 
the University College of Wales, Aberyst- 
wyth, discussed the economic prospects for 
the winter housing of lowland ewes and 
compared alternative enterprises. He was 
followed by Dr. C. R. W. Spedding, of the 
Grassland Research Institute, who analysed 
the functions of housing with particular 
reference to its value at such critical periods 
as lambing and lamb-rearing. He concluded 
that the management of housed ewes will 
almost certainly require an increase in the 
reproductive rate, which implies early 
removal of the progeny and _ therefore 
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separate housing for the lambs. Finally, 
Mr. L. J. Williams, of the Agricultural Land 
Service, described types of sheep housing 
with the aid of plans and gave recommen- 
dations on siting, design and construction, 
emphasizing that housing should only be 
considered when all problems of manage- 
ment had been solved. He advised farmers 
to use open sheds whenever practicable— 
and to make visits to other farmers who 
housed their ewes before coming to any 
decisions. The papers were followed by 
general discussions which are reported 
verbatim. 

Inevitably, the proceedings of a con- 
ference of this type cannot contain a great 
deal of new information and can only be 
of limited value to those who seek syste- 
matic and comprehensive guidance on the 
subject, particularly as no detailed refe- 
rences are made to research reports or other 
publications. But the collected opinions of 
experienced men which the Centre has 
made available in such a convenient form 
will surely be welcomed by those who 
provide such guidance. 

N.H. 


Land and Labor in Europe in the Twentieth 
Century: a Comparative Survey of Recent 
Agrarian History (3rd Edition). FoLkr 
DovrinG. Martinus Nijhoff, The Hague, 
1965. 54 guilders. 


The third edition of Land and Labor in 
Europe 1900-1950 has an advantage over 
the earlier editions in being able to make 
use of new data and new research findings. 

The general merits of the book hardly 
need stressing at this stage. It gives an 
extremely interesting and well-documented 
account of relatively recent changes in the 
extremely important relationships between 
land and labour in Europe. It deals with a 
subject which is difficult to write about and 
although well-written is not particularly 
easy to read. The chapter by Mrs. Dovring 
on ‘Land Reform as a Propaganda Theme’ 
illustrates how difficult it is to make a 
scientific study of a topic which has always 
involved so much human drama. 

In spite of the immense struggle which 
has taken place in Europe during this 
century to achieve a wide variety of land 
reforms (ranging from massive farm 
collectivization in the U.S.S.R. to the 
establishment of smallholdings for a rela- 
tively few ex-servicemen in Britain) Folke 
Dovring asserts (p. 258), and demonstrates, 
that ‘a successful reform usually did what 
was feasible and that similar or analogous 
changes were under way independently of 
the deliberate reforms’. In the aggregate, 
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then, it seems that spontaneous changes 
have probably amounted to more than all 
reforms in Europe taken together. So much 
for land reform in Twentieth Century 
Europe! 

Surely, there is truth in this assertion— 
witness the recent remarkable changes in 
the structure of Russian agriculture as 
unsuitable and untimely. systems are 
gradually giving way to systems which 
would, almost certainly, have developed 
spontaneously and without starvation and 
bloodshed. 

Agrarian policies, it would seem, are too 
frequently ‘based on reaction to a problem 
rather than on insight into it’ and this can 
lead only too easily towards making a 
difficult situation worse. Evidence in this 
book confirms that agrarian policy-makers 
are generally behind the times and that their 
proffered solutions are out of date before 
they can be put into action. 

Mrs. Dovring’s contribution is worthy 
of a separate book. It consists of 97 pages, 
or one-quarter of the text, and had it been 
cut by two-thirds, the book would be in 
better balance. Her ‘quantitative analysis’ 
of several propaganda documents (com- 
munist and catholic, notably) make it very 
plain that ‘propagandists for (or against) 
land reform have also paid undue interest 
to strengthening the power of their own 
ideological circle and the organisations 
representing it.” 

It is still rare to find any dispassionate 
analysis of land reforms. Folke and Karen 
Dovring take us a long way in the right 
direction in this book, and for that we 
should all be thankful. 

J.A.M. 


A Bibliography of Farm Buildings Research. 


Part VII—Buildings for Sheep and 
Miscellaneous Items, 2nd Supplement, 
1962-64. Agricultural Research Council. 
6s. 


The original of this part, and the first 
supplement, were entitled ‘Miscellaneous 
Items’ only. The rapid growth of interest 
in the housing of sheep and the considerable 
increases in references have compelled the 
acknowledgment of this work by a special 
mention of sheep buildings in the title. 
Oddly enough, the revival of interest in 
keeping sheep indoors has not aroused the 
fervent enthusiasm that slatted floors and 
cow cubicles did. Perhaps it’s as well, so 
that a steady progression towards an objec- 
tive conclusion may continue uninfluenced 
by emotion. In all, there are 89 references 





to work on sheep buildings, all of which 
indicate that much more has to be done 
before soundly-based firm advice can be 
given. 

The rest of the 215 references in this part 
range over design, construction, economics 
and related matters such as farmstead 
drainage and manure disposal. One refe- 
rence has the arresting title “Christmas 
ornament inspires design for new farm 
building’ and relates to an interim report 
of a building of unusual geometric form. 
The title inspires amusing thoughts, but 
who knows what may come of this? After 
all, the shape of the Spitfire aircraft was 
inspired by a sea-gull. 

This particular part is important to 
researchers, experimenters and advisers but 
of little appeal to the generality of agricul- 
turists. & 

C.R. 


Environmental Biology, Volume 3. R. F. 
MorGAN. Pergamon Press, 1965. 10s. 


This is the third in a series of four 
volumes covering biology from the practical 
viewpoint, mainly for G.C.E. *O’ level and 
C.S.E. candidates. Starting with assignment 
48, it is written as a continuation of the 
previous volumes and frequently refers to 
the other two. 

The section of the course under review 
chiefly covers those aspects of biology 
connected with food production; from the 
primary synthesis of food in the leaf to 
animal nutrition, including respiration, 
excretion and the issues associated with 
bacterial, fungal and viral ‘feeding’. Each 
item is explained from the biological stand- 
point as well as from practical aspects, such 
as livestock dietetics and glasshouse culture. 
The arrangement attempts a_ logical 
sequence and uses the experimental 
approach throughout. 

Much is interesting reading matter, but 
the pupil will continually come up against 
experiments written into the text which will 
not be done in class, especially the ones 
which may take as long as six months to 
complete and yet have little indication of 
the expected result. Many pupils may also 
be put off by the over-use of jargon, such 
as being told to ‘Go into your environ- 
ment... (p. 1). The appended glossary 
does not list ‘Environment’ and is unable 
to distinguish between cilium and flagellum, 
which should be clear enough on the level of 
Chlamydomonas. 

The information is largely correct, but 
some over-simplification interferes with 
understanding; for example, the working of 


the kidney is illogical as described (p. 91). 
It would have been worth adding a warning 
on the dangers of compacting silage with 
a tractor (p. 46) and of making beer by 
bottling before fermentation has ceased 
(p. 128). 

Despite these reservations, many teachers 
will find in this volume a good, practical 
text-book for classes which thrive on the 
experimental approach. ICT. 


Correction to Book Review 


A Bibliography of Farm Buildings Research. 
Part IV—Buildings for Cattle, 2nd 
Supplement, 1962-64. Agricultural Re- 
search Council. 12s. 


(June, 1966, issue—p. 299) 


In this Bibliography it is stated: 


‘For herds of up to 40 cows, a ratio of 
one cubicle per cow was recommended, 
for larger herds a ratio of a hundred 
and five cows per hundred cubicles was 
considered reasonable.” 


Our reviewer misquoted this passage, and 
drew wrong conclusions from it, in the 
fourth paragraph of the review. 

We apologize to the Agricultural 
Research Council, to the West of Scotland 
Agricultural College, and to any readers 
who were misled by this. 


Books Received 


Decumentation in Agriculture and Food, 
No. 79. O.E.C.D. Standard Code for the 
Official Testing of Agricultural Tractors. 
Organisation for Economic Co-operation 
and Development, 1966. 5s. 


Farm Management Handbook 1966. Univer- 
sities of Bristol and Exeter. 7s. 6d. from 
Bristol University. 


Forestry in the Landscape. Forestry Com- 
mission Booklet No. 18. H.M. Stationery 
Office, 1966. 3s. 6d. (by post 4s. 4d.) 


Guild of Agricultural Journalists Year Book. 
Ninth Edition, 1966. Edited by Graham 
Cherry. 30s. 


Ploughing through the ages. Compiled and 
edited by A. Hall. The Royal Agricul- 
tural Society of England, 1966. (Copies, 
free, from Castrol Ltd., Ploughing Book, 


Castrol House, Road, 


London, N.W.1.). 


Marylebone 
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Agricultural Chemicals 


Approval Scheme 


Sn ee 


Since the publication of the 1966 List, the following products have been approved: 


INSECTICIDES SEED DRESSINGS 
NICOTINE ORGANOMERCLURY with gamma-BH(¢ 
Smoke Formulations Dry Dressings 


Nicofume Smoke Generators— Pains Wessex Campbell's Dual Purpose Powder Seed Dressing 
J. D. Campbell 


THIONAZIN MISCELLANEOUS 


For the control of bulb scale mite (daffodils) and THIONAZIN 
cabbage root fly (cauliflower) 


For the control of stem eelworm (tulips and 
Liquid Formulations daffodils) and leaf eelworm (chrysanthemums) 
Nemafos-—-Cyanamid of Great Britain Liguid Formulations 


Nemafos—-Cyanamid of Great Britain 


Chemicals for the Gardener 


The following alterations to information contained in the 2nd Edition, 1965, are also 
announced: 


1. Products for the gardener previously marketed by F. W. Berk and Co. Ltd. are now handled by Berk 
(Retail) Ltd 


2. The products ‘Clean Leaf’ and ‘Clean Lawn’, previously marketed by Reckitt and Sons Ltd., are now 


sold by Berk (Retail) Ltd. under the same names 
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RESEARCH OFFICERS—Grade I! 


TANZANIA 
(TANGANYIKA AND ZANZIBAR) 


Required to work at one of the four 
Livestock Breeding Stations on general 
farm management development and multi- 
plication of improved breeds of cattle, 
maintenance of records and statistics and 
minor research projects into animal repro- 
duction, genetics, nutrition and physiology. 

Candidates must hold a degree in 
Agriculture with preferably some post- 
graduate experience in research work into 
livestock reproduction, nutrition, physiology 
and genetics. 

Salary scale £1,329—£2,757 a year plus 
25% terminal gratuity. Passages provided. 
Education allowances. 21 to 27 months’ 
contract. Generous leave. 

Candidates, whoshould be nationals of the 
United Kingdom or the Republic of Ireland, 
should apply for further details giving full 
name and brief particulars of qualifications 
and experience, quoting RC 213 173 01 to: 

Appointments Officer, 

Room 301, 

MINISTRY OF OVERSEAS DEVELOPMENT, 
Eland House, Stag Place, 

London, S.W.1. 








PLANT PATHOLOGIST 
MALAWI 


Required to identify diseases of crop 
plants and to undertake advisory work on 
control measures, including some research 
work into those diseases of major impor- 
tance. 

Candidates should hold an honours 
degree in natural science with plant patho- 
logy or botany as a major subject. Some 
post-graduate work in plant pathology is 
desirable. 

Salary: £1,485—£2,600 a year plus 25% 
terminal gratuity. A supplement of £100 a 
year is also payable direct to the officer’s 
bank account outside Malawi and Rhodesia. 
Passages provided. Education allowances. 
Government quarters. 2~3 years contract. 

Candidates, whoshould be nationals of the 
United Kingdom or the Republic of Ireland, 
should write for further details, giving full 
name and brief particulars of qualifications 
and experience, quoting RC213/134/010 
to: 

Appointments Officer, 

Room 301, 

MINISTRY OF OVERSEAS DEVELOPMENT, 
Eland House, Stag Place, 

London, S.W.1. 
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AGRICULTURAL OFFICERS 
KENYA 


Required for general extension and 
investigational work in either European or 
African areas. 


Candidates must hold a degree in 
Agriculture. In addition a diploma in 
tropical agriculture is desirable. 


Salary scale £1,374—£2,757 a year, plus 
25% terminal gratuity. Passages provided. 
Education allowances. Two year contract. 
Generous leave. 


Candidates, who should be nationals of 
the United Kingdom or the Republic of 
Ireland, should write for further details, 
giving full name and brief particulars of 
qualifications and experience quoting Ref. 
RC213/95,07 to: 


Appointments Officer, 

Room 301], 

MINISTRY OF OVERSEAS DEVELOPMENT, 
Eland House, Stag Place, 

London, S.W.1. 


EVENSTORM IRRIGATION— 
* Rotary sprinklers * Rain guns 
* Organic irrigation (effluent disposal) 
* Portable aluminium mains 
* Glasshouse and outdoor spray lines 


EVENTHERM SPACE HEATERS— 
Portable, oil-fired, up to 200,000 B.T.Us. 
Thermostatically controllable for frost 
protection in potato stores, etc. 

Details from EVENPRODUCTS LTD., 

Evesham, Worcs. Tel. Evesham 6633/4. 
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H. L. K. Whitehouse 55s. net. 
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1939 ... Dr. Whitehouse has indeed 
made a most impressive contribution 
to scientific literature.’ 

Institute of Biology Journal 
‘Particularly interesting to those under- 
graduate biologists and _ research 
students from other fields interested 
in learning the basic aspects of 
heredity.’ 

Discovery 

ELEMENTARY MICROTECHNIQUE 

Third Edition 

H. Alan Peacock 45s. net. 
‘This book continues to merit its place 
on the laboratory bookshelf.’ 
Discovery 


PESTS OF FIELD CROPS 

F. G. W. Jones and Margaret G. Jones 
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students in university departments of 

agriculture and agricultural colleges.’ 
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MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


Experimental Husbandry 


Gives accounts of husbandry experiments carried 
out at both experimental husbandry and 
commercial farms throughout the country. It 
should have a wide appeal to farmers, their 
advisers, research workers and students. 


Experimental Horticulture 


Designed for commercial growers of fruit, 
flowers, vegetables and crops under glass, this 
publication contains accounts of experimental 
work and its bearing on practical problems in 
the field. 


These publications are issued at irregular intervals (about two 
or three times a year) 
Prices range from 6s. to 8s.( postage extra) 


Government publications can be purchased from the 
Government Bookshops in London (post orders to PO Box 569, 
S.E.1), Edinburgh, Cardiff, Belfast, Manchester, Birmingham 
and Bristol, or through any bookseller 
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Forest Management Tables 


These tables have been prepared with the object of providing a basis for the 
management of Forestry Commission plantations but they are equally applicable 
to any plantations which are managed primarily for profit. The three principal 
types of table included are: thinning control tables, production forecast tables, 


and normal yield tables. (Forestry Commission Booklet No. 16). 


30s. (31s. 1d.) 


Bulk Storage of Potatoes in Buildings 


Discusses the siting, design and construction of buildings for the storage of potatoes 
in bulk. This illustrated bulletin also deals with insulation and ventilation and the 
questions of mechanical handling and managing the crop from the time it is put 


into store until it is marketed. (Bulletin No. 173). 


Housing the Pig 


4s. 6d. (4s. 11d.) 


This bulletin, prepared by the Agricultural Land Service, should be an invaluable 
aid to landowners, farmers, architects, builders and others concerned with factors, 
such as the building and design of a pig enterprise, that can affect profitable 


pig-keeping. Illustrated. (Bulletin No. 160). 


Prices in brackets include postage 


5s. 6d. (65. Id.) 


Free lists of titles (state subject/s) are available from Her Majesty's Stationery Office, P6A 
Atlantic House, Holborn Viaduct, London E.C.1 
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and Bristol, or through any bookseller 


Please mention AGRICULTURE when corresponding with Advertisers 


Vili 





